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Mounted on the panels or controls of the machines you build, 
Weston Instruments offer more than an extra increment of sales 
value for today... more than reliable protection for your ma- 
chines during the active days just ahead. Their long-term depend- 
ability will stand you in good stead after the defense period has 
passed... when machine performance records will all be available 
and when proved performance becomes a critical buying factor 
once more. Weston Electrical Instrument Corp., 578 Frelinghuysen 


Ave., Newark, New Jersey. 
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Okoprene-sheathed insulated wires and 
cables — braidless, with a bonded sheath of 
neoprene vulcanized to the rubber insu- 
lation — provide superior protection against 
sunlight, ozone, chemicals, moisture and 
oil. They have eliminated corona-cutting 
and ozone generating as sources of trouble. 


They are easy to splic e and simple to install. 


All of these qualities have made Okoprene- 
protected wires and cables increasingly 
desirable to industry and now they are 
also essential to Defense. These, together 
with other Defense uses of neoprene, have 
resulted in a temporary rationing of this 


important synthetic. (Lemporary, because 


~ee worth planning for 


increased production facilities now being 
installed will soon make available a vastly 
increased supply of neoprene.) 

Since this has limited our production of 
Okoprene cables, it is necessary for us to 
ask you to make your plans a little further 
ahead...to place your orders as far in 
advance as possible and to consult more 
freely with our Engineering Service De- 
partment regarding the construction and 
type of cable which will serve you best. 
The many advantages which Okoprene 
protection offers for many kinds of instal- 
lations make these outstanding wires and 


cables well worth planning for. 


THE OKONITE COMPANY, Passaic, New Jersey 
Offices in principal cities 


Okonite 


Wires & Cables Since 1878 
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The Home of the Brave 


America, the land of the free and the 
home of the brave. Yes, compared with a large 
part of the rest of the world, America is the 
home of freedom, yet compared with the Amer- 
ica we used to know it is becoming a home of 
fear. Legally men are as free to express them- 
selves as they ever were, but actually they dare 
not more and more. 

Ever since the New Deal started hammer- 
ing away at the electric utility industry, fear has 
been getting stronger. Our to-be-destroyed-upon- 
receipt correspondence is growing. Executives 
hesitate to talk at public meetings. Adverse 
decisions of federal agencies are accepted with 
a shrug. Companies have resigned from asso- 
ciations. 

Whence comes this fear? This fear comes 
from fear—fear of retaliation, fear of punitive 
regulation, fear of hordes of government em- 
ployees swarming all over one’s place of busi- 
ness, fear that our Supreme Court can no 
longer be relied on to mete out impartial justice. 

All this is real, in spite of the fact that we 
live in the home of the free. But America is 
also supposed to be the home of the brave. Bra- 
very sometimes consists in fighting a rear-guard 
action to cover a retreat, and so permit the main 
body to strengthen its position. But bravery that 
wins finally consists in taking the offensive. 

Today government ownership is being con- 
centrated in a single division of the Department 
of the Interior. This means unified direction, cen- 
tralized organization. At the same time organi- 
zation within the utility industry is disintegrat- 
ing. One by one holding companies that 


represented a certain kind of centralization are 


breaking up into parts. Resignations from the 


one association that could hold the industry 
together have weakened its representation. 

Government ownership today has a leader. 
Private ownership has no leader whom the in- 
dustry will follow. 

The leader of the government ownership 
program will press the attack relentlessly and 
ruthlessly. When the time comes to enter any 
particular area it will be too late to set up a 
defense. The time to fight is now and the best 
weapon is a good preparation. 

From past experience it is known that 
attacks take several forms: Rates, political pres- 
sure, propaganda, skeleton baring. To meet it 
utilities must put their houses in order. If there 
are any skeletons, take them out and bury them, 
or else bring them to light so they may no longer 
haunt one. 

If there are any parts of the corporate 
organization, no matter how long they have been 
in the family or how much they may have cost 
at one time, that are a burden to the electric 
side in preventing it from establishing lower 
rates, they should be abandoned. 

If there are any pet practices or policies or 
services that cannot be justified in a competitive 
rate they should be swept away now, and not wait 
until the attack comes. Too often have utilities 
made concessions under fire that served merely to 
corroborate the statements of their adversaries. 

To do that will require real management 
courage. If any executives have lost the will to 
fight, or are too afraid to fight, or are incapable 
of fighting, they should give way to others. 

Even if America is no longer the home of 
the free for the utilities, it can still be the home 


of the brave. 








Annual Peak Load Survey 
Reaffirms Utility Preparedness 


Supplement to this issue lists operating data for 186 major 


public utility systems in North America—Higher utilization, 


load and plant factors are shown for United States utilities 


CHARLES DE VORE, Assistant Editor 





AVERAGE utilization factor for the 
major electric utilities in the United 
States rose to a new level of 78.5 per 
cent in 1940, as compared with 75.4 
per cent in 1939. National utility 
plant factor advanced to a new high 
of 41.9 per cent, as against 38.7 in 
the previous year. Combined load 
factor for thirty of the largest com- 
panies was improved from 54.5 to 
55.7 per cent, but was still below the 
1937 mark of 57.8 per cent. 


These evidences of bettered per- 
formance are shown in ELECTRICAL 
Worvp’s 29th annual survey of 
100,000,000-kw.-hr. systems, which 
includes 186 public utility systems in 
North America, a record number. 
Of these 186 companies, 155 are 
light and power companies in the 
United States, seventeen are electric 
utilities operating in Canada, one is 
a Mexican system and the remaining 
thirteen are electric railways and rail- 
roads. Despite rapid increase in en- 


ergy demand due to growing defense 
industrial loads, demonstrated utility 
“preparedness to serve,” plus planned 
capacity additions, reaffirms the un- 
likelihood of any power shortage due 
to load increases. 


Utilization Factors Higher 


Of the 155 utilities in this country, 
137 included data from which utiliza- 
tion factors (ratio of generator peak 
to generator capacity) could be cal- 
culated. Combined capacity of these 
137 companies was 89 per cent of the 
United States total in this year’s an- 
nual study. For the individual com- 
panies, as shown on an accompanying 
chart, utilization factors varied from 
42.7 to 127.5 per cent, with a median 
value of 78.3 per cent. In 1939 the 
range was from 22.2 to 123.2 per cent 
and the median was 74.5 per cent. 

Last year twenty companies (1,581,- 
841 kw.), against seventeen in 1939, 


had utilization factors above 100 per 
cent (Table III). 

In 1940, 62 companies, accounting 
for 44 per cent of the total capacity in 
Table III, had utilization factors of 
80 per cent or more. The correspond- 
ing figures for 1939 were 53 com- 
panies and 35 per cent of the capacity. 
Last year 22 companies with 7 per 
cent of the total capacity had utiliza- 
tion factors under 60 per cent. This 
compared with 21 companies and 8 
per cent of the capacity in 1939. Thus, 
for 1940, 53 companies, representing 
49 per cent of the capacity, had utili- 
zation factors in the 60 to 80 per cent 
range. For 1939 there were 57 com- 
panies with 57 per cent of the capacity 
in that range. 

Regional utilization factors in 1940 
varied from 86.5 per cent in the 
Mountain states to 67.8 per cent in 
the West North Central (Table IV). 
For the country as a whole, non-coin- 
cident peaks increased about 11.9 per 





Table III]—Generator Capacities 
Grouped by Utilization Factors 








Table IV—Comparison of Generator Capacity and Aggregate 
Generator Peaks, by Regions 



































ee 1940 1939 
Utilization —" namo Salon 
Factor, o apacity, Region Capacity | Aggregate , Capacity | Aggregate . 
Per Cent Systems Kw. Reported, | Peaks, Ratio, hanatind, Peaks, Ratio, 
— —_——_—— Kw. Kw. 10 Kw. Kw. ms 
100 and more. . 20 1,581,841 -———--—- —_——— —_—_—— 
90 to 99.9.... 19 3,481,042 | New England...... 2,469,283 | 1,823,609 | 73.9 | 2,239,025 | 1,632,284 | 72.9 
85 to 89.9... .| 9 2,917,925 | Middle Atlantic... .| 9,453,021 | 7,381,935 | 78.1 | 9,229,111 | 6,942,447 | 75.2 
80 to 84.9.... 14 | 6,168,191 | E. North Central...) 7,264,802 | 5,732,552 | 78.9 | 6,717,474 | 5,104,373 76.0 
75 to 79.9.... 18 6,668,413 | W. North Central. .| 2,618,756 | 1,776,386 | 67.8 | 2,414,736 | 1,589,718 | 65.8 
70 to 74.9.... 18 4,058,461 | South Atlantic. ....| 1,740,378 | 1,493,367 | 85.8 | 1,618,253 | 1,360,128 | 84.0 
65 to 69.9.... 10 3,509,877 | E. South Central...| 1,257,925 | 1,049,400 | 83.4 , 1,763,963 | 1,332,390 | 75.5 
60 to 64.9.... 7 960,900 | W. South Central. .| 1,789,888 | 1,369,742 | 76.5 | 1,669,590 | 1,265,511 | 75.8 
50 to 59.9.... 15 1,581,778 | Mountain......... | 1,682,366 | 1,454,896 | 86.5 | 1,574,869 | 1,255,560 | 79.7 
Less than 50.. 7 753,668 | Pacific............ | 3,404,677 | 2,798,839 | 82.2 | 2,285,054 | 1,757,290 | 76.9 
—- —-- Pe 
ee | 137 31,682,096 | United States. ....|31,682,096 |24,880,726 | 78.5 nnn 22,239,701 | 75.4 
48 (1456) 
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cent over 1939 to 24,880,726 kw., and 
capacity about 7.4 per cent to 31,682,- 
096 kw., giving a ratio of peak to ca- 
pacity of 78.5 per cent. In 1939, as 
compared with 1938, non-coincident 
peaks increased about 13 per cent, 
with a rise in generator capacity of 4 
per cent, for an increase in the na- 
tional utilization factor to 75.4%. 


Load Factor Improved 








kw.-hr. output 
Load factor ( Sone ) 


peak kw. x 8,760 
gives an indication of system per- 
formance. Last year increases over 
1939 of 10.4 per cent in total output, 
including interchanged energy, with 
a rise in system peak of 8.1 per cent. 
effected an improvement in combined 
load factor (for 30 of the largest com- 
panies) to 55.7 per cent (Table V). In 
1938 this factor was 54.5 per cent. 
The 1940 figure was exceeded in 1937 
by a factor of 57.8 per cent. 

The 30 companies included in the 
1940 study of load factor had a com- 
bined output equal to 63 per cent of 
the total in the supplement. While cor- 
porate changes and other factors 
effect the annual totals shown in Table 
V for 1931 through 1940, the “com- 
bined load factors” are no doubt 
typical. 

Another guide to station performance 
Sa a kw.-hr. generated 
- oe ee plant kw. x sea) 
For the United States the average 
plant factor increased from 38.7 per 
cent in 1939 to 41.9 per cent in 1940, 
a record for the period covered 
(Table VI). Regional factors varied 
from 49.5 per cent in the East South 
Central states to 36.2 per cent in the 
West South Central to 34.6 per cent 
for the New England states. The or- 
iginal increase for 1940 over 1939 
was most marked in the East South 
Central states, due in part, no doubt, 
to the increased availability of hydro 
energy. Incidentally, large federal 
and private additions are contem- 
plated for the immediate future in 
this region. 

For Canada a decrease in plant fac- 
tor from 60.3 per cent in 1939 to 56.9 
per cent in 1940 was brought about. 
War-time conditions prevented two 
Canadian systems from being in- 
cluded in the 1940 survey. 

Allocation of output for 1940 
(Table VII) shows nothing of a start- 
ling nature. While total output in- 
creased about 13 per cent over 1939, 
sales to ultimate consumers still ac- 
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UTILIZATION FACTORS were lower than 80 per cent for 75 of these compa- 
nies, whose combined capacity was 55 per cent of the total for the 137 utilities 
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Table V — Output, Aggregate 
Peaks and Group Load Factors, 


30 Systems, 1931-1940 


System | Aggregate | Combined 
Year | Output Peaks, | Load 
Millions | Thousands) Factor, 
of Kw.-lI Ir.) of Kw. | Per Cent 
1931 | 46,989 9,870 | 54.3 
1932 | 43,036 9,378 | 52.3 
1933 | 45,435 | 9,714 | 53.3 
1934 | 48,785 10,181 54.7 
1935 | 53,019 11,120 54.3 
1936 61,371 12,788 54.8 
1937 67,089 13,256 57.8 
1938 74,596 15,842 Baad 
1939 | 84,875 | 17,775 54.5 
1940 93,718 19,222 a5. 7 





Table VI—Changes in Regional Plant Factors 1929-1940* 
Generated Kw.-Hr. + (Plant Kw. X 8,760) Expressed in Per Cent 


Region 1940 | 1939 | 1938 | 1937 
New England..... 36.5 | 34.6 | 31.0 | 33.6 
Middle Atlantic.. .| 42.9 | 39.4] 35.5 | 39.9 
E. North Central..| 42.3 | 39.2 | 35.9 | 41.8 
W. North Central. | 36.2 | 35.4] 33.0 | 36.7 
South Atlantic (a) .| 38.9 | 37.9 | 31.6 | 32.9 
E. South Central. .| 49.5 | 38.4 | 36.0 | 33.8 
W. South Central. | 43.2 | 43.1] 41.0} 45.2 
Mountain........ 47.6| 42.3) 35.91 41.4 
MES cx: 5 rctsr'o padre | 41.4] 38.4] 38.2 | 39.3 
United States (a)| 41.9 | 38.7 | 34.5 | 39.1 
Canada (a)...... 56.9 | 60.3 | 55.8 | 59.0 





1936 | 1935 | 1933 | 1932 | 1931 | 1930 | 1929 
31.2 | 28.7 | 24.7 | 22.4] 26.0} 26.3 | 30.1 
37.2 | 32.6] 29.3 | 29.4 | 32.3 | 34.7 | 37.3 
39.7 | 34.7 | 28.0 | 26.1 | 29.6] 31.5 | 35.1 
34.5 | 30.2 | 25.7 | 25.9 | 28.6 | 32.7 | 34.1 
32.0 | 24.9 | 22.2 | 22.4] 24.6 | 27.0] 30.9 
32.5 | 28.8 | 24.2 | 22.5 | 26.3 | 26.1 | 27.6 
40.3 | 34.1} 29.1 | 28.6] 33.2 | 38.6 | 41.9 
42.2| 38.8 | 29.9 | 24.9 | 34.1] 45.5 | 48.6 
38.5 | 36.0] 31.1 | 31.0] 35.5 | 37.8 | 41.1 
37.0 | 32.5 | 27.6 | 26.6 | 30.3 | 32.7 | 35.9 
57.2| 53.2] 43.4 | 42.7 | 44.4) 51.1 | 61.7 





* Column for 1934 is omitted because data from which plant factors could be computed were not collected 


for that year. 


(a) Omitting Duke Power, Abitibi Power & Paper, and Hydro-Electric Power Commission of Ontario, 


for which detailed data are not available. 





counted for about 71 per cent of the 
total. “Industrial” or commercial 
wholesale consumers took a larger 
portion of the sales in 1940—53.3 per 
cent—than in 1939, but the percent- 
age was still less than in 1937, when 
it rose to 55.5 per cent. Domestic con- 
sumers were next, having traded 
places since 1939 with the commer- 
cial retail classification. 

Historians with a mind for prec- 
edent are likely to compare 1940 
with 1915 because of the similarities 


in the two war periods. In ELEc- 
TRICAL Wor tp for March 11, 1916, 
data were given for 37 companies, 36 
of which were in the United States 
and accounted for 13,000,000,000 
kw.-hr. out of a total for the country 
of 18,400,000,000 kw.-hr. In that is- 
sue it was reported that “data for 
1915 show slackening in load factor 
for most plants and slight falling off 
in some individual outputs, due no 
doubt, to the depression incident to 
the European war.” Load factor for 


the entire country averaged 54.5 and 
peaks aggregated 2,713,600 kw. that 
year. By 1916 output of the 41 
largest companies had risen to some 
15,500,000,000 kw.-hr. and aggregate 
peaks were 3,533,016 kw. Load factor 
dropped to about 50 per cent. For 
1917 ExectricaL Wortp reported 
an output of 17,500,000,000 kw.-hr. 
by 44 companies in the United States, 
with aggregate peaks of 4,053,496 
kw. Load factor that year was around 
49 per cent. 





Table VII—Allocation of Output of Major Light and Power Systems, 1929 to 1940 
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1940 1939 1938 1937 1932 1929 
Class of .. ie aii us a . a Be os he : on bes #2 ~ i ~ ~ 
Serviee | 24 |83/82| 85 |83/82| 25 | 83/88) 25 | 83/88] ss | 83) 68) Bs | Ss) 82 
=e (OS|OF| Se (CS I|SCA| Se (SCLISCH| Be [SCS I/SA| Be SESH Be SE | Sa 
Be [sles] 24 [Bs [es| Se [ze |Bs| 8 [2s /2s| 24 |B [Bs SE os | 2s 
3 3S 3 3 3 3 
lita ites tec naina 
Farm or rural..} 2,641; 1.8) 2.5} 2,122 1.6) 2.5 1,983) 1.7] 2. 1.5 3) 7.561; 8.0) 11.3 
Domestic... ...] 18,472} 12.4) 17.5] 17,088) 13.0) 18.2) 15,681) 13.4) 18. 11.8 ; “ “i 
Com'I retail....| 17,763) 12.0) 16.8) 17,778) 13.5) 18.8) 14,618) 12.5) 17. 11.3 4) 15.7] 9,184) 9.7) 13.7 
Com'! wholesale] 56,385) 38.1] 53.3) 47,088) 35.7) 50.2) 41,943) 35.9) 50. 40.0) 55.529,993) 34.6) 51.841,752) 44.1| 62.5 
Municipal. .... 2,376} 1.6) 2.2) 2,122 .6| 2.3) 2,023) 1.7] 2.¢ 1.7} 2.4 2,512) 2.9) 4.3) 2,230) 2.4) 3.3 
Other sales....) 2,091) 1.4) 2.0) 1,795) 1.4) 1.9 1,669) 1.4) 2. 1.0} 1.4 1,231) 1.4) 2.1) 971) 1.0) 1.5 
Railways and 
railroads....} 5,980} 4.0) 5.7] 5,872) 4.6) 6 5,491) 4.7) 6. 4.7, 6.4 5,234) 6.0) 9.1) 5,149) 5.4) 7.7 
Used by ult. | | 
consumers .|105,708| 71.3/100.0| 93,865) 71.4 100.0) 83,408) 71.3/100.0, 87,918) 72.0/100.057,873| 66.6100 .066, 847 100.0 
Other public 
utilities. .... 23,993) 15.2)... 19,251) 14.6)..... 15,840) 13.5]..... 16,606} 13.6)..... 15,690) 18.0)... . ./13,290) 14.0)..... 
Affil. railway | 
SNR 5 «ck. 411) 0.3)..... 409} 0.3)..... Sen, 0.5). .... CH Wille nk Bein ee ies ua in ls ere 
Used by com- | 
Se vcctcul EE BeBe dens Ree ER cass ae e - eee Bore) Acs S53; 1.1).... 42,008) 2.5)....+ 
Losses, etc.....| 17,866) 12.1)..... 16,619] 12.6)..... 15,843) 13.5)..... i, > 12,397| 14.3].... {13,199} 13.9)..... 
Total gen. & 
purch. f.. . ./148, 186 
Company use 
plus losses in 
per cent o 
generated{...|....... 











+ Excluding company that did not report allocation. 


$0 (1458) 
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Multimeter Test Unit Increases 
Meter Checking Efficiency 


Shop testing of watt-hour meters simplified by introduction of novel 


form of testing unit — New instrument uses modified gang test prin- 


ciple with automatic features — Used as alternate to stroboscopic testing 


ROBERT J. BUSHNELL.* Commonwealth Edison Company, Chicago 





WITH the general trend toward more 
accelerated methods for the shop 
testing of watt-hour meters there has 
come a recognized need for establish- 
ing testing facilities and procedures 
which are based on full consideration 
for the men who do the actual testing. 
With this in mind the Commonwealth 
Edison Company recently designed 
and placed in operation in its meter 
department a “Multimeter Test Unit” 
which has already established its 
practicability as a more productive, 
yet less fatiguing, means of testing 
watt-hour meters. 

Through the application of a gang 
principle of testing and the use of 
certain automatic operating features 
in the design, this development has 
made possible an increase of 65 per 
cent in the production rate when 
compared with the conventional 
single-meter, manually performed 
testing procedure. Experience has 
demonstrated that with the multi- 
meter unit a single operator can test 
100 meters daily. Equally gratifying 
has been attainment of this produc- 
tion with an actual reduction in 
human fatigue. 

Errors of meter registration are 
readily discernible with the equip- 
ment in increments of one-tenth of a 
per cent. More exact accuracy is pos- 
sible, if desired. Automatic starting 
and stopping of the meters and elec- 
trically controlled revolution counting 
introduced in the design prevent the 
introduction of human errors, while 
relieving the operator of the need 
for constant observation of the meter 
disks. 

The unit was primarily designed 
for making the initial test on new 





*Meter engineer. 
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ONE OF THE TWO positions of multimeter test unit developed by Commonwealth Edison 
Company. Each operator can make acceptance test on 100 meters per day with this 
equipment with less fatigue than with either stroboscopic or single-meter procedures 
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DESIGN of multimeter unit for shop testing of watt-hour meters uses modified gang 
test principle incorporating automatic features for starting, stopping and revolution 


counting to reduce operator fatigue 


5-amp., 120-volt, single-phase watt- 
hour meters before they are placed in 
service. It is, however, readily adapt- 
able for testing meters returned from 
service or for meters of greater cur- 
rent ratings. 


Alternate to Stroboscope 


This development was not adopted 
with any intention of dispensing with 
the stroboscopic method of testing, 
but rather to provide an alternate test 
method. Two stroboscopic units are 
now being used successfully in con- 
junction with the two-position multi- 
meter test unit. However. — the 
stroboscopic method requires large 
batches of the same type of meters to 
achieve maximum efficiency. Also, the 
meters must have disks of a type 
supplied in recent types of meters 
only. Also. stroboscopic testing has 
a tendency to produce fatigue if con- 
tinued by one tester for long periods. 
This is due to the need for more con- 
centration and increased use of the 
eyes. By having an alternate method 
it has been found beneficial to let 
the testers rotate from one form 
of testing to another. 
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As already stated, approximately 
100 new meters can be tested daily 
by a single operator on the multi- 
meter. With an operator at both posi- 
tions the production rate is doubled. 
In contrast, the stroboscopic method 
of testing permits a production rate 
of approximately 120 meters daily 
for each operator, but due to the 
aforementioned limitations of this 
method utilization of this rate of 
production is generally realized only 
during an exceptional demand for 
meters. 

The multimeter unit consists of 
two identical three-meter test posi- 
tions back to back, which can be 
operated independently. Basically, 
each test position operates on the 
gang principle, with the three meters 
and the rotating standard receiving 
voltage from a multi-secondary po- 
tential transformer, as shown in the 
accompanying diagram. The unit is 
supplied with three-phase, 120-volt 
service, and inductive load conditions 
are secured by cross-phasing. The 
current follows a_ series circuit 
through the meters, rotating standard 
and resistors. 





Revolutions are determined by a 
photo-electric circuit which, when 
activated by the rotating standard 
disk, operates a revolution counter. 
This counter, in turn, actuates a re- 
lay which starts and stops the meters 
in accordance with the desired revolu- 
tions. 

To test meters the operator places 
the black marker on each meter disk 
at a reference point before disk rev- 
olutions commence. The revolution 
counter is set at the desired revolu- 
tions. Current and voltage are applied 
by the use of toggle switches and the 
starting and stopping of the meters, 
as well as the counting of revolutions, 
are performed automatically. Accu- 
racy of registration is determined by 
the position of the black marker on 
each disk after the revolutions are 
completed. 

Action of the photo-electric cir- 
cuit is controlled by a small collar 
on the disk of the rotating standard. 
Two holes in the collar permit the 
passage of the light beam once for 
each revolution of the disk. The 
revolution counter operates in such 
a manner that the rotating standard 
starts before the meters and is still 
operating after the meters have 
stopped. 

The revolution counter relieves the 
operator of mental counting and con- 
stant observation of the meter disks. 
Observation of the rotating standard 
dial is not necessary for the testing 
procedure. However, an image of the 
illuminated dial face is visible 
through a window on the inclined 
panel. The image is projected with the 
aid of mirrors so the standard appears 
to be mounted on a 45 deg. angle. 
This optical system is provided mere- 
ly to permit easy verification of the 
proper operation of the standard. 


Convenience Features 


Considerable attention was given to 
providing the most desirable condi- 
tions for the operators of the unit. 
The first consideration was to permit 
an operator to remain seated and to 
bring the meters and all testing oper- 
ations within easy reach. Each meter 
panel is in a plane perpendicular to 
the operator’s line of vision. Special 
meter cover holders are installed di- 
rectly above each meter to eliminate 
lost motion and the necessity of plac- 
ing the covers on the bench. The 
selector dial of the revolution coun- 

[Continued on page 133} 
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Range, Water Heater 
Sales PaceCompetition 


New York Power & Light leads local selling field with 26 promotion 


men, financing arrangements, direct mail pieces, bonus payments 


to dealers and salesmen, wiring allowances and competitive rates 


RALPH P. WAGNER,* New York Power & Light Corp., Albany, N. Y. 





THE New York Power & Light Cor- 
poration is a division of Niagara 
Hudson Power Corporation operating 
in the eastern portion of New York 
State. The results of its 1940 electric 
sales operations among its 56,400 all- 
electric customers, who do not have 
the company’s gas available, is shown 
in the following tabulation: 


Electric Electric 

Ranges Water Heaters 
1940 Gross sales 3,150 1,040 
On lines December 31, 

SPU ciiavacceacacem 24 22,420 6,810 
| eres 40%, 12% 
Estimated annual kw.-hr. 4,800,000 3,700,000 
Re ssdacsniccccdcnccs (See $65,000 
Expense per $1! of 

BEA. -sakdvcdcuceccas $.68 $.82 
Rate available to cus- 

tomer per kw.-hr $.025 $.015* 


*Residential rate provides for $0.015 per kw.-hr. 
after 200 kw.-hr. per month. 


The backbone of the sales operation 





‘i. et 


ALBANY PLAN IN OPERATION—Here one of the 26 promotion men of New York Power 
& Light sales force calls on a combination radio and electrical dealer in the territory. 
Sales literature, campaign plans, manufacturers’ catalogs point up this contact call 
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is a force of 26 dealer-customer pro- 
motion representatives with an aver- 
age of fourteen years employment 
with the company. The company 
does no direct merchandising except 
in the case of conversion electric 
water heaters. 

It is estimated, however, that the 
majority of all local appliance sales 
made are directly traceable to the 
salesmen’s efforts. Sales of both 
electric ranges and water heaters are 
the direct result of the salesmen’s 
efforts. This is even more true in 
the case of water heaters than ranges, 
as dealers are generally reluctant to 
sell water heating because they are 
not always sold on it themselves and 
the salesmen are reluctant to turn 


*Commercial manager. 
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Dont Buy 
Any Range 


QAB™.. urn You warn How much You can 
SAVE ON THIS NEW PLAN” DESIGNED TO BRING ELECTRIC 
COOKING TO HOMES NOW EQUIPPED WITH 2-WIRE ENTRANCES! 
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beeen 
{ ounce tee 


, mers: ) WIRING COSTS SLASHED: 


~~ Electric Conbery now available tw all! 


BROADSIDE WARNING TO PROSPECTS—New Y< 
Power & Light used this “warning” to announce 
electric range wiring plan for rented homes as well 
owner-occupied homes 


over prospects if there is the slightest 
chance that the dealer will fail 
properly to impress the customer. 
Salesmen are paid a salary plus a $2 
bonus for each range and $3 for each 
water heater, factory or conversion. 


Ranges 


The company is receiving stiff com- 
petition from bottled gas distributors, 
who have succeeded in selling ap- 
proximately 7 percent of the all- 
electric customers, at rates which will 
average approximately 8 cents per 
pound of liquid petroleum. Since 
discontinuing direct sale of electric 
ranges the company has seen no 
reason to reverse its policy. It has 
found that ranges can be sold almost 
as easily through dealers as directly 
by the company and the expense is 
The policy has strengthened 
dealer relationship and has added 
materially to the number of dealers 
in the area speaking favorably of the 
company, its policies and the product 
which it is promoting. Dealers have 
quite generally accepted customer 
financing arrangements made possible 
through co-operation with Commer- 
cial Credit Company and known as 
the Economy Purchase Plan. 

During the latter part of 1940 the 
company offered to pay the cost of 
changing the existing two-wire en- 
trance to three wire. This payment 

[Continued on page 134] 
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Carbon Dioxide Safeguards 
Hydro Generators 


Bank of carbon dioxide cylinders supplying pipe lines fitted with directional 
valves floods rotating equipment and other hazards — Combination of smothering 


gas and water spray found to be effective in guarding transformer inclosures 


]. B. CUTLER, Mechanical Engineer, Pennsylvania Water & Power Company 





CARBON DIOXIDE SYSTEMS form 
the main protection against fire dam- 
age and interruption of service at our 


operating on the same system—one at 
Safe Harbor, Pa., and the other at 
Holtwood, Pa. These systems are 


hazards in the two stations, in addi- 
tion to the main hazard in the Safe 
Harbor plant—the turbine-generators 














two Susquehanna River hydro plants designed to protect seven distinct fire —which are of the inclosed type. 

In the Safe Harbor station, which 
is the newest and largest plant, the 
Not installed for generators extinguishing system consists of 
6k gy on al ye 9 siaauariottied seventy 50-lb. carbon dioxide cylin- 

ders located near the center of the 
main building. This unusual installa- 
tion’ has supply lines running 
throughout the plant and is equipped 


To d/ifferentia/ relay 
actoaed Ly short in 
generator windings.) 
+ “At present not connected 
‘Thermostats to C02 system 
¢Manual contro! switch case 


For distributing 





valves ' . , ‘ 
Prensure tpectied PUR mmmucpaiiitih with automatic directional valves 
a on cdl bal | pecan which permit the flooding of the fol- 
<* | Ni : : 
releases ~ i& Pressure operatedSPDT | lowing hazards with enough gas to 
~ mercury switch ae . ; 
is extinguish a fire of any size: 
For cylinder -- § — Audible alarm and 1. Governor and transformer oil storage 
batteries 48-Vol# ai visible annunciator room; contains seven large oil tanks, each 
a 8-Vo _ with a capacity of 12,500 gal., and three 
250-Vol* dic. smal] tanks, with a capacity of 2,200 gal. 
+ 


each; total capacity, 94,100 gal. 
2. Oil purification room. 


OPERATED 
AUTOMATICALLY BY THERMOSTATS 
MANVAL-ELECTRICALLY THROUGH PUSH BUTTONS 
MANUALLY THROUGH MECHANICAL RELEASES 













Oi. CIRCUIT 
BREAKER ROOM 


Saas ees 4 
Si 


- DIRECTION VALVE OIL PURIFYNG FUELPOIL : 
“Sao ame SO POUNDS ONE AT EACH FIRE HAZARD EQUIPMENT ROOM STORAGE TANK | 


SAFE HARBOR guards against fire damage and interruption of service with a carbon dioxide system 
utilizing a battery of carbon dioxide cylinders supplying pipe-lines running to the six hazards. 


System is operated automatically by thermostats, manual-electrically through push buttons, or manually through mechanical releases. Typi- 
cal wiring diagram shown above. Green lamp normally burns to indicate an inactive system. In case of fire at protected area, arrival of 
gas at hazard throws SPDT mercury switch to extinguish green lamp and light red lamp, also throws SPST mercury switch to sound an 
alarm and show on visible annunciator in control room location of hazard. 
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GENERATORS have manual control pro- 


tection 


Six of the seven vertical-shaft units shown; 
five in background rated 60 cycles, 36,000 
kva., unit in foreground is single-phase, 25 
cycles, 37,500 kva. for railroad supply. In 
addition to electric push button control, by 
which carbon dioxide gas may be dis- 
charged to inside of generator housing, a 
directional valve is also located at each 
unit on floor below. This may be operated 
manually by releasing the latch holding 
weights by which the valve is opened. When 
gas is released at either of these locations 
an alarm is indicated in control room, which 
is at a higher elevation behind the wall on 
the right-hand side. 


rt ee OR NN A 


3. Fuel oil storage room; contains one 
12,500-gal. fuel oil tank. 

4. Oil circuit breaker rooms. 

5. Frequency converter unit. 

6. Main turbine generators. 


Of these six hazards, the frequency 
converter unit — 32,250 kva. — re- 
quires the largest amount of gas. In 
event of fire in this unit the contents 
of fifty cylinders are released into the 
air circulating system in the initial 
discharge, while the delayed dis- 
charge—to compensate for any leak- 
age—requires another ten cylinders. 
These discharges provide an imme- 


SEVENTY 50-ton carbon dioxide cylinders 
protect six hazards at Safe Harbor 


Fifty cylinders are discharged initially in 
the air circulating system of the frequency 
converter, ten being held for the delayed 
discharge. Remaining ten cylinders are re- 
serve for additional discharge and spare 
capacity. 


diate carbon dioxide gas concentra- 
tion of approximately 45 percent in 


the converter and housing and 


maintain the proper concentration 
until the rotor comes to a standstill, 
thus stopping glow and confining 
damage to the point of original 
failure. This large amount of gas— 


OIL PURIFICATION ROOM is completely 
flooded with carbon dioxide gas in event 
of fire 


Gas may be admitted automatically through 
operation of fourteen thermostats spaced 
equally along ceiling, seven of which are 
close to north wall and seven close to south 
wall. Electric push button and manual re- 
lease are also provided and located just 
outside main entrance door to room. When 
gas is discharged into this room an alarm 
is also indicated in the control room. Suit- 
able pressure releases are installed in the 
gas line by means of which the ventilating 
fan is shut down and all doors and louvers 
automatically closed. 
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FREQUENCY CONVERTER is housed in this steel-walled inclosure 


Fifty gas cylinders discharged initially and ten—for delayed discharge—flood the entire 
room in event of fire, stopping glow and preventing spread of damage. Electric push button 


control and manually operated directional valve are in substructure of installation. 


Pro- 


vision has also been made for electric release of gas to this location from control room 
in main station. Alarm in control room again indicates discharge of gas at this unit. 


3,000-lb.—is required because of the 
volume of the converter housing, 
really a steel-walled room with a net 


content of approximately 50,000 cu.ft. 


located just outside the main station. 
Detection of fire in the converter 
unit is by thermostats and operation 


of the carbon dioxide valves is auto- 


matic, with an auxiliary manual-elec- 
tric-push-button-release and a manual 
mechanical release. 

Of the total of seventy cylinders, 
the remaining ten are held in reserve 


for additional discharge and spare 
capacity. This 500-lb. spare supply 
of carbon dioxide may be discharged 
into any of the seven hydro-electric 
units or into any of the oil storage or 
circuit breaker rooms in the event 
that fire occurred in one of them 
while the main bank was required for 
the converter. Normally, however, 
the varying number of cylinders can 
be used for a fire in any of these units 
or rooms, for each hazard has a di- 
rectional valve which discharges the 





INDOOR TRANSFORMER INCLOSURES with steel panel front walls form one of three 
fire hazards at Holtwood. Carbon dioxide and water headers (b) of typical transformer 


pocket 
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amount of gas necessary for the area 
in which the fire breaks out. 

For releasing the gas, all of the 
hazards except the generators have 
both automatic thermostatic release 


and auxiliary manual control. For 
generator fires the gas may be 


discharged to flood the generator 
housing through manual or manual- 
electric operation only, though pro- 
vision for installation of automatic 
thermostats, as well as tripping from 
the differential protective relays, has 
been made. Perforated water rings 
were furnished with each generator 
unit as secondary protection. 


No Trace of Moisture 


Selection of this type of fire pro- 
tection was based on the fact that 
carbon dioxide is quickly effective 
on both the Class B and Class C 
hazards involved in the oil storage 
and processing, and in the rotating 
equipment when these hazards are 
located within inclosed areas. An- 
other important consideration was the 
fact that the gas leaves no trace of 
moisture or residue and therefore re- 
quires no drying-out or clean-up 
period. 

As part of the test on this gas sys- 
tem, we have set up gasoline torches 
and candles at various levels in an oil 
circuit breaker room and opened the 
system valves. The flames at all 
levels were extinguished in a few sec- 
onds, demonstrating the fast and 
certain extinguishing effect of the gas. 

At the Holtwood, Pa., hydro-electric 
station we have a smaller built-in 


[Continued on page 131} 
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Modified Primary Networks 
Solve Two Problems in Denver 


Interconnect four substations through 4-kv. reclosers to correct substation overload and 


eliminate flicker and regulation difficulties — Eliminate individually regulated isolated 


phase areas and interconnect single-phase laterals in dense commercial-residential area 





TWO MODIFICATIONS of the pri- 
mary network idea, now in use by the 
Public Service Company of Colorado, 
have successfully solved distribution 
problems of a fundamentally different 
nature, arising from load develop- 
ment in an urban-rural and a growing 
commercial-residential area of Den- 
ver served by overhead lines. Ex- 
perience with these two network 
adaptations is being used to guide the 
extension of the network idea to other 
sections of the city where distribution 
capacity needs reinforcement. 
Earlier of the two applications, to 
be subsequently detailed, concerns 
regulation problems arising from a 
motor-induced flicker condition and 
an overloaded distribution substation 
in an outlying urban-rural area. In 
this instance the three-phase, 4-kv. 
feeders emanating from four 13/4-kv. 
distribution substations at the corners 
of a 4-mile square inclosing the 
troubled area were interconnected 
through 50-amp. automatic pole-top 
reclosers, and transformers tapping 
the 4-kv. The primaries within the 
original substation areas were hap- 
hazardly networked by tieing in solid 
wherever possible. Transformers, ac- 
cording to previous practice, are 
banked. Reinforcement of the system 
so secured has effectively reduced 
primary flicker to allowable limits 
and greatly improved regulation. 
Second installation involved a com- 
bination commercial-residential area 
adjacent to a main Denver shopping 
center. This area had previously been 
divided into three isolated, indi- 
vidually regulated, single-phase areas, 
each served by single-phase branches 
tapping different phases of three- 
phase main feeders. Wide separation 
f the regulation points and growth 
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INTERCONNECT 13/4-kv. substations through reclosers to reduce pump-motor induced 
flicker and relieve substation overload 


of three-phase load in certain loca- 
tions had produced unequal voltage 
and loading in three-phase banks, pro- 
ducing fuse operation. 
Solution lay in elimination of phase 
areas, extension of three-phase branch 
main into previous single-phase areas 
and interconnection or “networking” 
single-phase branches of the same 
phase between the mains, to improve 


excessive 
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voltage at the end of laterals. Trans- 
formers on laterals, according to 
past practice, were extensively banked 
and a single regulation point selected 
for the entire area, as will be de- 
scribed subsequently in detail. 

The urban-rural mentioned 
was served at 4 kv. by three-phase, 
four-wire radial from four 
13/4-kv. substations located roughly 


area 


feeders 
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at the corners of the rectangular area. 
Flicker trouble was traced to fluctua- 
tions of primary line current caused 
by a 40-hp. induction-type pump 
motor at a nearby cemetery. These 
fluctuations not only produced a 
serious flicker condition but also in- 
terfered with operation of X-ray 
equipment at an adjacent sanitarium 
served from the same substation at 
38th and Howell Streets (see dia- 
gram). Poor regulation in this same 
4-mile square area was also being ex- 
perienced due to overloaded condition 
of transformers at the Thirteenth and 
Howell substation. 


Interconnect Substations 


One solution to the problem lay in 
increasing capacity of the Thirteenth 
and Howell substation serving the 
area as isolated station, installing 
regulators and possibly reinforcing 
the copper capacity to serve the pump 
motor out of the 38th and Howell 
substation. Less costly expedient, 
however, was recourse to a 4-kv. pri- 
mary network, tying the substations 
together, as show on the 4-kv. side 
through automatic reclosers. This 
course also offered an opportunity to 
experiment with primary network 
operation with the idea of using it, 
if successful, in other sections of 
Denver where distribution capacity 
needed reinforcement. 

Accordingly systematically located, 
50-amp. automatic “three-shot” oil 
circuit reclosers were installed in each 
phase of the 4-kv. primary circuits 
between the substations, as shown, 
without making any other changes. 
Within the loop so formed the com- 
pany is gradually working toward a 
grid arrangement. Primary laterals 
within the loop are being limited to 
No. 4 copper and under. Intercon- 
nection of primaries within the loop 
as yet, however, is being approached 
cautiously, for safety reasons, since 
company linemen have been trained 
on a radial system and too rapid a 
change to two-way feed might lead to 
accidents. Distribution transformers 
within the loop are banked on the 
secondary side. Fusing at the mid- 
point secondaries is approximately 
equal to one-half the kva. rating of 
the smallest adjacent transformer. 

Reduction in flicker and improve- 
ment in voltage regulation since in- 
stallation of the overhead network is 
evident from the accompanying 
“after” charts. 


Primary, Phase to Neutral Voltage 
Lutheran Sanitarium 
Voltage Ratio 20:1 
















TATE pa 

fale 
Primary Line Current 
38th. & Howell Sub. 

Current Ratio 10:1 


BEFORE-WITH 4KV. RADIAL FEEDER SYSTEM 


Primary, Phase to Neutral Voltage 
Lutheran Sanitarium 
Voltage Ratio 20:1 


AFTER-WITH 4KV.SIMPLIFIED NETWORK SYSTEM 


Primary Line Current 
38th. & Howell Sub. 
Current Ratio i0:{ 





VOLTAGE CHARTS show improvement in regulation after interconnecting substations 


Since installation of the reclosers 
there have been 36 single-phase re- 
closer operations (from July 18 to 
December 18, 1940), 23 of which 
were traceable to a single short circuit 
on the cemetery circuit. Other opera- 
tions were self-clearing faults. 
Operation of the network was entirely 
satisfactory. Immediately following 
the short circuit mentioned the three 
reclosers between Thirteenth and 
Howell and 38th and Howell and the 
three between 38th and Howell and 
36th and Henderson went through a 
complete cycle and locked out, isolat- 
ing the fault from the rest of the net- 
work. When the fault failed to clear 
the three primary fuses at 38th and 
Howell blew, disconnecting the bank. 
Linemen responded, closed two of the 
reclosers, repaired the damage on the 
third-phase and later reclosed it. 

While the network has been in 
operation hardly long enough to per- 
mit definite conclusions, its perform- 
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ance during seven months has demon- 
strated its ability to eliminate objec- 
tionable flicker and stiffen the system. 

As shown in the accompanying 
“before” circuit diagram, the com- 
mercial-residential area adjoining one 
of Denver’s main shopping centers 
was formerly served from three-phase 
main feeders running north from the 
substation. The service area was 
divided into three roughly equal 
isolated phase areas served by single- 
phase lines that tapped different 
phases of the three-phase main feeders 
of the four-wire, 4-kv. common 
grounded-neutral system. Feeder 
voltage regulators on each phase of 
the main feeder were located at the 
substation and compensated to load 
centers in each phase area indicated 
on the diagram. 

This arrangement, while satisfac- 
tory when originally designed, has 
outgrown itself due to changes in the 

[Continued on page 132| 
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Special Regulator Settings 
Improve Circuit Voltage 








Use of two regulators to govern voltage at different load 


centers where balanced three-phase voltages are not impera- 


tive — A method of regulating where capacitors are in use 


HOWARD S. LEWIS,* Central Vermont Public Service Corporation, Rutland, Vt. 





ALTHOUGH considerable informa- 
tion can be found regarding setting 
contact-making voltmeters and line 
drop compensation on induction volt- 
age regulators, there is little concern- 
ing these settings when special regu- 
lator connections or special circuit 
arrangements are used or when Ca- 
pacitors are used on a circuit. 

When the absence of three-phase 
load on a circuit makes it possible to 
supply unbalanced phase voltages, 
the load on the circuit may be con- 
nected so that the third of the load 
nearest the substation is on one phase, 
the third farthest from the substation 
on another phase and the remaining 
load at an intermediate distance con- 
nected to the third phase. Then, on a 
delta circuit, two regulators may be 
cross-connected so that the first third 
of the circuit is connected to the 





* Distribution engineer. 


phase of lowest voltage and the last 
third to the phase of highest voltage. 

Unbalanced voltages can also be 
produced without the regulator cross- 
connection by using unequal contact- 
making voltmeter and line drop com- 
pensation settings on the regulators. 

Capacitors are generally installed 
for improvement in voltage level and 
reduction of circuit loading, but spe- 
cial regulator settings may be used 
for improvement in voltage regu- 
lation. 


Cross Connection 


The cross-connection scheme of 
using two 10 per cent regulators to 
give 7, 10 and 15 per cent regulation 
is effective provided the bus regula- 
tion is nearly constant. Thus, if the 
bus is maintained at 117 volts at no 
load plus 5 volts compensation at full 
load, then phases 1-2 and 2-3 will 
each be 122 volts at full load and 


phase 1-3 approximately 128.8 volts. 
If the bus voltage should drop to 
113, the regulators would increase 
their voltage boost from 5 volts to 9 
volts to hold phases 1-2 and 2-3 at 
122 volts at full load. Phase 1-3 
would then be approximately 134 
volts. If the bus should rise to 121 
volts during light load on the regu- 
lated circuit the regulators would 
buck the potential down 4 volts to 
hold phases 1-2 and 2-3 at 117 volts, 
and phase 1-3 would then be approxi- 
mately 111 volts. 

It is also evident from the fore- 
going that the regulators on phases 
1—2 and 2-3 will hold the same volt- 
age up to the point where the regu- 
lator on phase 2-3 has reached its 
full boost (7 per cent) position. In 
order to have both regulators reach 
full boost at the same load, it is neces- 
sary to decrease the compensation on 
the phase 2—3 regulator and increase 





Value of Several Arrangements for Voltage Regulation 























































































































































































































f VM. Setting Compensation in Volts | Primary Voltage 

| Phase | PRM Phage) Phe [A] | D E F 

<4) 2 (3) 23] oe FL | ue | FE | ue) re | ook | Pe | oe) re [oe re | oe) Fe | on | FL [un | FL 
—| | Giireuit only — Bus 122 V. | lez | a22 | v2.5] 17 | ra.s| 7 [12 | 13 [121 [113 | 120.5] 110 
$21 os OT OST Bl We 1c | OO] SO | 117.5) 122 | 117 | a7 | uaz | an7 | 116.5] 113 | 116.5| 113 | 116 | 110 
2] uz] uzl.... | 05] so] os] so] ....).... Paazs| azz | uaz [uaz [a7 | 17 | 116.5] 13 | 217.5] 219.8) 117 | 116.8 
~3| u7|....| m7] 05] 5.0|....|.... | 1.4) 14.0] 117.5| 222 | 117 | 117 | 217.5] 221.5| 117 | 117.5] 117.41 122 | 116.9] 119 
4 117 | uz | ay @.s 5.0 0.9) 9.0) .. ... fanz.s| 122 [uaz fanz | 117.4) 121 | 116.9} 117 | 117.5/ 122 | 117 | 119 
5 | 117 | 117} 0.5| 5.0 0.5 | 5.0| 117.5) 122 | 119 | 119 | 119 | 119 | 120.5] 117 | 120.5| 117 | 122 | 116 
6; uz) u7]....| 03} 30) 08] 80) .... |... } 117.3} 120 | 118.8 117 | 119.3] 122 | 120.8] 120 | 120.8] 122 | 120.3) 119 
“@{ ua[....{ mz{ os] sol... ].... | 2.0] 10.0] 117 5| 122 119 | 119 | 119.3) 121.5] 120.8) 119.5| 121 | 122 | 120.5| 119 


No. 1 Regulators in phases 1 and 3 — standard cc 
Regulators in phases | and 2 


Note: “ LL” — Light Load. he 


2 cross-connection 
3 Same as No. 1 but with unequal compensation. 6 


Full Load. 





ARRANGEMENT 











»ymnection Bus 117 volts. No. 4 Same as No. 2 but with unequal compensation. 


Bus 117 volts. 5 Same as No. | but with capacitors—2V. rise A-B, 2V. C-D, 2V. E-F. 
Same as No. 4 but with capacitors—2V. rise A-B, 2V. C-D. 
Same as No. 3 with same capacitors as No. 6. 





60 (1468) 


ELECTRICAL WORLD @ May 3, 1941 








the compensation on the phase 1-2 
regulator. The load on phase 2-3 
needs less compensation than that on 
phase 1-2, since it is connected on 
the nearest third of the circuit. 

In the case above, the compensation 
on the phase 2-3 regulator might be 
3 volts at full load and the regulator 
on phase 1-2 might be set for 7 volts 
compensation. Then, with a bus volt- 
age of 117, phase 2-3 would be held 
at 120 volts, phase 1-2 at 124 volts 
and phase 1-3 at 126.5 volts at full 
load. 


Substation Bus 


In substations where the bus varies 
more than 1 or 2 volts or where the 
bus is held at a higher value than the 
contact-making voltmeter setting of 
the regulators, in order to utilize the 
full buck and boost capacity of the 
regulators, this arrangement cannot 
be used as the bucking position of the 
regulators at light load would cause 
abnormally low voltages on phase 
1-3. In the majority of cases where 
unbalanced phase voltages are desir- 
able it is probably necessary to use 
the standard regulator connection. 
This method can be used when the 
bus voltage is not constant or when it 
is held at a higher value than the con- 
tact-making voltmeter setting. 

With 5 volts compensation on the 
phase 1-2 regulator and 10 volts on 
the phase 2-3 regulator phase poten- 
tials at full load would be 122 volts 
on phase 1—2, 124.5 volts on phase 
1-3 and 127 volts on phase 2-3. The 
load on the farthest third of the cir- 
cuit would be connected on phase 2-3, 
instead of phase 1-3 as in the cross- 
connection scheme. 

When capacitors are used on the 
circuit, either of the above schemes 
is applicable. In some cases it is pos- 
sible to use a lower contact-making 
voltmeter setting and a higher line 
drop compensation setting because of 
the higher voltage level on the circuit. 

In order to show the effects of the 
various arrangements and the con- 
tact-making voltmeter and compensa- 
tion settings required, the primary 
voltages at various points on a sample 
distribution circuit of very poor regu- 
lation are shown in the table. The 
settings used are such that the pri- 
mary potential at any point does not 
exceed 122 volts. 

By plotting the voltage variation at 
each point against the distance from 
the substation, assuming the custom- 

[Continued on page 138} 
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CROSS-CONNECTION of two regulators on delta circuit to handle different load centers 





USE of standard regulator connection where unbalanced phase voltages are desirable 


sd 


Primary Voltage Drop 
Circuit Section Light Load Full Load 
, 5.0 
0.5 4.0 
0.5 3.0 


B-C D-E 
Distance from Substation 





CHART showing voltage regulation with different schemes discussed 
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RAILROAD wrecking crew removed con- 
denser section from flat car. Sections 
were shipped in part on deep-floor cars 
to meet bridge and tunnel clearance re- 
quirements. At one place there was less 
than l-in. clearance 


Favorable availability of equip- 
ment combines with well-organ- 
ized construction program to in- 
crease capacity in one-third 


customary time 


Adds 25,000 Kva. in Five Months 


H. W. BUTTON, Vice-President Laclede Power & Light Company, St. Louis 





EARLY in 1940 it became evident 
that increase in generator capacity 
on the Laclede system was desirable. 
Due to the fact that the delivery date 
on a new machine was from twelve to 
fifteen months, attention was turned 
to used machines. While there were 
several available, it became evident 
that in each instance there was some 
serious drawback to purchase and 
installation. Inquiries to one manu- 
facturer developed the fact that there 
had been a recent cancellation of a 
machine, which in voltage, steam 
pressure, temperature and size coin- 


lid ea a 


cided almost exactly with station re- 
quirements. Urgent inquiries were 
sent to various condenser manufac- 
turers and almost unbelievable de- 
liveries were promised. 

On March 5 the order for the 
turbo-generator was signed, followed 
on March 6 by the order for the con- 
denser and auxiliary equipment. On 
March 9 the work of demolition of an 
old building on the available space 
was started. The location was such 
that the new construction became in 
fact a continuation of the present 
turbine room. 







CONDENSER PARTS manipulated through narrow openings into building. (a) Top section being taken between building columns. 
(b) Another section also passed between closely spaced columns. 





All the heavy parts were moved on a trailer from 200 to 400 ft. 


Space limitation made it necessary 
to arrange the equipment consider- 
ably different from the conventional 
design. The space available was 26 
ft. wide and approximately 76 ft. 
long, with the upper level determined 
by height of the existing crane rail, 
in the present turbine room, which 
was later extended. The foundation 
level was determined only by the 
amount of rock of limestone nature 
that it was economical to excavate. 

Due to the necessity of haste, work 
was started almost immediately, keep- 
ing in mind necessary clearances for 





equipment, the dimensions of which 
were at that time not entirely deter- 
mined. 

A condenser was selected from a 
drawing already completed, to avoid 
the necessity of designing a piece of 
special apparatus, and this was built 
accordingly, with only very slight 
modifications. 

The foundation was started before 
the excavation was completed and 
was designed to permit the installa- 
tion of the condenser parallel to the 
turbine shaft, with provision to install 
and remove condenser tubes in a 
space over the hotwell pump pits. Oil 
coolers and extraction heater and 
piping were installed in this space, 
but designed so that they do not in- 
terfere with the condenser tube in- 
stallation. In order to leave space for 
the generator air coolers, the section 
of condenser connecting to the tur- 
bine was offset 2 ft. 


Deep Cross Beams 


The fact that the side columns of 
the foundation must inclose the con- 
denser called for a wider spacing than 
the conventional foundation, with the 
resulting longer and deeper cross 
beams to obtain the desired stiffness 
and rigidity. Space requirement 
necessitated the installation of intake 
and discharge piping between the 
foundation columns and_ property 
restrictions limited the over-all 
widths to 26 ft. Consequently, care- 
ful design was necessary to insure 
clearances and supports for the pip- 
ing and the air coolers and to provide 
space for the leads and instrument 
transformers. 

Due to the fact that certain pieces 
of apparatus were already installed, 
such as boiler feed pumps and de- 
aerating heater, full advantage could 
not be taken of all the steam extrac- 
tion points available. However, an 
inclosed heater on the eleventh stage 
was installed and provision was made 
for the addition of a similar heater 
on the eighth stage, with the present 
use of the eighth and fourth stage 
steam for the deaerating heater. Se- 
lection of the stage use was deter- 
mined automatically, varying with 
load conditions. 

The condenser construction was 
started immediately and parts shipped 
ahead of promised schedule and in- 
stalled accordingly, completing the 
work in slightly less than four months 
from the placing of the order. 

[Continued on page 139| 
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AMPLE WORKING SPACE available. 
turbo-generator. 


(a) Instrument panel adjacent to valve chest end of 
(b) Condenser is directly under the floor grating in the foreground of (a). The 
hotwell pump is in the foreground and the oil cooler at the left 


ELEVATION OF UNIT above previous floor level necessitated by larger diameter of condenser 
than was used in conjunction with the machines on the former level 


There is ample operating space around the machine. The air ejector at the left is connected to + 
condenser beneath the floor. By taking advantage of favorable circumstances, by beginning prelimina 
construction as soon as construction orders were placed and by synchronizing the erection moves to be 


advantage, it was possible to have a new 25,000-kva. unit running on the line less than five months fro 
the beginning of the work. 



















































Series Capacitor Allows 
Heavier Welding Load 


Doubled thickness of the stock being welded causes the 


current draw to rise above supply capacity. Power fac- 


tor correction provides supply adequacy at lowest cost 


L. G. LEVOY, Jr., General Electric Company 





USE of series capacitors for power- 
factor correction of resistance weld- 
ing machines is rapidly expanding 
and is proving very satisfactory on 
many installations now in service. 
The function of these capacitors is to 
reduce the instantaneous kva. demand 
by correcting the power factor. This 
results in a reduction in the voltage 
drop of the feeder, thereby minimiz- 
ing or, in some cases, entirely elimi- 
nating the troublesome “flicker” prob- 
lem. Sometimes the problem is one 
of obtaining sufficient power from an 
existing system without expensive re- 
inforcement. Series capacitors pro- 
vide a solution which, in many cases, 
is less expensive than otherwise re- 
inforcing the system to serve the de- 
sired load. 

The first production installation of 
this kind was made on a large resist- 
ance spot-welding machine located in 
one of the factory buildings of the 
General Electric Company at Schenec- 
tady, N. Y. This machine was 
equipped with a fully electronic 
pulsating spot-welding control. The 
welding transformer primary was 
made in two equal sections for either 
series or parallel connection and cur- 
rent control was obtained by phase 
control from the electronic panel. 
This machine was regularly used for 
the fabrication of 4-in. aluminum 
sheets, using the series connection on 
the welding transformer primary. 


Heavier Sheets 


New production _ requirements 
made it desirable to fabricate 4-in. 
aluminum sheets on this machine. 
However, the secondary current avail- 
able was found to be inadequate. The 
primary connection was_ therefore 
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changed from series to parallel. With 
this connection, however, it was found 
that the supply line breaker could not 
be set high enough to provide sufh- 
cient current for the desired weld, 
and the load was considerably in ex- 
cess of the feeder rating. Consequent'y 
it became necessary either to rein- 
force the circuit supplying power or 
to reduce the welder kva. 
mand. 

The accompanying circuit diagram 
shows the arrangement of the circuit, 
substation transformers and oil cir- 
cuit breakers in the circuit feeding 
power to this spot welder. 

The following possible solutions 
were considered : 


line de- 


1. Install a suitable motor-generator set. 


2. Build a new substation at another 
location closer to the welding machine, 
bringing the 13.8-kv. primary power to 
this substation. 


3. Withdraw the existing cable and re- 
place it with a concentric cable which 


15.8 kv. -575 Vv. 
4500 kva.-3¢ 


ee oO 
underground cable 


(eRe Mae al 
4,800 kva. 
capacity 


oP 


underground cable 


600 kva.-3¢ 
13.8 kv. -575 V. 


Nua? she Asha) 
power fubes. 


WELDER SUPPLY capacity increased by addition of series capacitor. 


shows revised welder circuit. 
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would provide sufficient cable capacity to 
carry the demand of the welding machine. 
However, due to other loads on the sub- 
station transformers, they would be over- 
loaded by this heavier demand necessitat- 
ing additional transformer capacity to- 
gether with suitable switching facilities. 

4. Reduce the load by power-factor cor- 
rection so that the existing feeder could 
handle it satisfactorily. 


Lowest Cost Method 


Preliminary calculations indicated 
that alternative (4.) would be the least 
expensive and most satisfactory solu- 
tion providing it was possible to use 
the existing feeder. The relative costs 
for the different methods were: 


Alternative Relative Cost 
(1) 330 per cent 
(2) 165 per cent 
(3) 140-150 per cent 
(4) 100 per cent 


It should be noted that if alterna- 
tive (3) had been used a bank of 
transformers and switchgear located 


Welding machine and 
ye 
UA LAA Le LL 
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Detail sketch 





May 3, 1941 











in another part of the plant could have 
been utilized to reinforce the existing 
substation. It was difficult, therefore, 
to make an accurate estimate of the 
actual cost to be allocated to this new 
job. An estimate was made, however, 
including (1) a reasonable value for 
the use of the old transformer bank, 
(2) moving and installing the trans- 
formers and switchgear and (3) re- 
placing the existing cable. This esti- 
mate indicated that the total cost to 
be allocated to this job would be be- 
tween 140 and 150 per cent of the 
cost of the series capacitor equipment. 

The required impedance and 
power-factor measurements were 
made to determine the rating of the 


change for voltage co-ordination of 
the series-capacitor system. This was 
desirable both from the standpoint of 
cost and speed with which the changes 
could be made. 


Feeder Voltage Halved 


An old 575-115/230-volt distrib- 
utor transformer was located and 
connected to reduce the original 
feeder voltage from 575 to 230, as 
shown in the diagram. The series ca- 
pacitors were hung from the ceiling 
over the machine to avoid using floor 
space. In addition the control panel 
was modified by adjusting the phase 
shift network to operate over the cor- 


corrected machine as compared with 
the uncorrected machine. In addition, 
comparison of the phase relations of 
traces (A) and (B) and traces (B) 
and (C) show that there is a power- 
factor improvement from about 36 
per cent lagging to practically unity 
power factor (97 per cent). 

Correction was not made to exactly 
unity power factor for this particular 
throat setting, since a compromise ca- 
pacitor was installed, as explained. 

It will be observed that the 230- 
volt line voltage trace shows a voltage 
drop of approximately 20 per cent. 
A large part of this drop occurs in the 
small distribution transformer, which 
is considered as a temporary expe- 


ANC ANY 
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TAVAVAVA EEE VAVAVAVAY, 


OSCILLOGRAM shows effect of series capacitor in welder circuit 





series capacitor. These measurements 
were made under a variety of condi- 
tions, including maximum, minimum 
and normal working throat depth, and 
also with work ranging from a direct 
short circuit of the electrodes to the 
highest resistivity samples that it was 
required to weld. As a result of these 
measurements a compromise value of 
capacitance was selected which would 
correct the machine to unity power 
factor in the average working throat 
position. Deviations from this aver- 
age throat position would result in 
slight deviations of the corrected 
power factor from unity. Calculations 
of line demand indicated that the 
existing feeder would be adequate if 
series-capacitor power-factor correc- 
tion was applied, as the demand 
would be below that formerly used to 
weld the lighter stock. 

Since the welding machine and 
control were originally operating at 
575 volts, it was desired to maintain 
essentially this same voltage on the 
welding machine and control, thereby 
requiring the minimum amount of 


rect range for a power-factor-cor- 
rected welding machine, and the grid 
bias voltages were changed to accom- 
modate operation with a series ca- 
pacitor. The system was placed in 
operation and found to provide ade- 
quate power for welding the 4-in. 
aluminum stock as required, with no 
changes in the line feeder or breaker 
settings. The oscillogram of a portion 
of a pulsating spot weld made on the 
}-in. aluminum stock shows the pres- 
ent circuit conditions. 

The oscillogram is of particular in- 
terest in that it shows both the line 
kva. and welding transformer kva. re- 
quirements, so that the comparison of 
line requirements both for a corrected 
and uncorrected welding machine can 
be made directly. 

The product of traces (A) and (B) 
give the line demand for the power- 
factor-corrected machine. In this case 
the line demand is 520 kva. The 
product of traces (B) and (C) give 
the welding transformer input, which 
is 1,400 kva., or a gain of 2.7 to 1 in 
the line demand for the power-facto- 
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dient. This transformer will be re- 
placed with an auto-transformer 
which will be smaller physically but 
will have improved regulation. It is 
also interesting to note that the series 
capacitor is left with exactly the 
proper charge at the end of each spot, 
so that the succeeding spot begins 
without transient. 

The system here described has been 
in continuous operation on a produc- 
tion job approximately one year and 
has proved satisfactory in every re- 
spect. It is hoped that this may serve 
as a guide to future applications 
where the installation of series capaci- 
tors will simplify the power supply 
problem. On new installations the 
total cost will be less, since the cost 
of voltage co-ordination and control 
circuit changes could be avoided by 
proper selection of equipment for use 
with series capacitors. 

The most economic solution will 
vary with the particular circum- 
stances of the problem, hence it is 
recommended that in all cases an 
economic comparison of the possible 
methods of solution be made in order 
that the best solution can be selected. 
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Live Line Maintenance 





Helps Handle “The Growing Load” 


Proper use of “hot sticks” permits variety 


of maintenance work on voltages from 6.9 to 


220 kv. to be done safely and economically 


D. C. HUBBARD, Chief of Research, A. B. Chance Company 





1 STRAIN CARRIER—On this 66-kv. line 

* the rectangular affair at right is a strain 
carrier. Insulators are suspended in an in- 
sulated cradle, which is in turn suspended 
from an insulated swinging boom. (Some 


of the linemen are kibitzers.) 


2 TRANSFORMER MOUNTING—On this 

* typical REA construction the phase wire 
has been moved aside to permit the mount- 
ing of a transformer at a new load. How 


this technique may be used on other rural 
construction jobs is shown in (3) and (5). 


3 INSULATOR REPLACEMENT—At this 
“"* rural dead-end corner pole a strain tool 
was applied to provide sufficient slack so 
that a defective insulator could be removed. 
A new insulator is about to be installed. 
Dead-end clamp is securely engaged by the 
tool and a safety latch prevents the clamp 
from getting away. 


















33-KV. STRUCTURE—Insulators on this 

* pin-type structure are being replaced. 
A telephone circuit has also been pulled 
aside to allow better working conditions 
and will be pulled back into place with in- 
sulated tools. 


5 NEW CROSSARM—All four wires on 

*this typical rural construction were set 
aside to permit the installation of a new 
crossarm. 


6 INSULATOR CHANGEOVER—Chang- 

* ing over to glass insulators on a 44-kv. 
suspension pole structure. Lower-voltage 
conductors at right of bottom crossarm have 
been set aside to provide ample climbing 
space, while one conductor at the left has 
been removed to allow clearance for the 
hand line. 


DEAD-END CHANGE-OUT—Note that 

* the lineman does not handle the 33-kv. 

insulators until after they have been taken 
away from energized parts. 


8 110 KV.—In this changing of suspen- 

* sion insulators a replacement string is 
being lowered into position while the line 
conductor is supported by tools. 


9 INSULATED PLATFORM has many uses, 
While the 


lineman appears to be directly under the 


* one of which is here shown. 
conductor, he is really out to one side. 


10 LINE REBUILDING—In this example 

* of a complete line rebuilt “hot new 
poles were set and the old steel wishbones 
were replaced by wood arms and wood 
braces. 


11 HANDLING A DOUBLE STRING— 
* Close-up of 19-unit string shows one 
method used where double strings are em- 
In the foreground is the swinging 
supporting a heavy-duty 
Running along side of the unit in 


ployed. 
boom 
cradle. 


insulator 


the background is a single-pole fork-type 
strain carrier that engages the forward yoke 
plate. 

Seen below the man in the foreground 


is a strain jack controlling the action of 
the rear yoke plate. 


2 LINE RELOCATION — Corner pole 

* involved in relocation of a loop feeder 
line to a city of approximately 15,000. Cir- 
cuit supplied two hospitals, railroad yard 
and a sizable industrial load. Entire job was 
done "hot," including splicing of additional 
length to the conductors as shown. 








Editorials 


S. B. WILLIAMS, Editor 


Effect of Defense Load 
WHAT has been the effect of the defense load upon our 


electric utility systems? The weekly reports show the 
energy consumption, but what of peaks and capacity and 
of utilization, plant and load factors? All of these are 
needed to get a fair picture of current conditions. 

These data for 1940 are contained in the insert in 
This is EvectricaL Worwp’s 29th annual 
survey of one-hundred-million kilowatt-hour systems. It 


this issue. 


includes 186 separate generating systems (electric utility 
and transportation) in North America, of which 155 are 
power companies operating in the United States. 

Using only the nameplate ratings of the plants actu- 
ally in operation at the time of peak, we find that the 
generator peaks were protected by a reserve of more than 
27 per cent. This is substantially the system figure of 30 
per cent reported by E.E.I. for December. 

Consumption is growing faster than net capacity 
additions, which means that utilization factors are higher. 
The interesting point here is the number of systems with 
utilization factors in excess of 100 per cent. Obviously, 
then, a plain comparison of nameplate rating and demand 
is not necessarily an indication of capacity adequacy. 
Thus the effective capacity is some higher figure than the 
summation of nameplate ratings. 

In 1915 and 1916, when the United States was first 
acting as the arsenal of democracy, the load factor declined 
with increasing demand. In 1940, on the other hand, load 
factor was improved. This reflection of longer hours of 
industrial operation should be more pronounced in 1941 
under OPM’s plan for more shifts. 

These figures further support the contention that 
there will be no power shortage that can be laid at the 
door of the utilities. 

In presenting this 29th survey of North America’s 
largest systems, we want to express our appreciation for 
the continued co-operation of these 186 companies, par- 
ticularly at a time when they are so busy. For twenty- 
eight years the largest systems of North America have 
been co-operating with ELEcTRicaAL Wor tp in the prepa- 
ration of this survey, which is probably the oldest annual 
statistical survey in the industry. We hope it provides 
information and inspiration to a degree that warrants the 
effort of these companies. 
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Status of Utility Association 
Member Companies 


A LETTER sent last week by the director of the public 
utilities division of SEC to the president of E.E.I. should 
allay the fears of any company not otherwise subject to 
SEC regulation that membership in a registered associa- 
tion would bring the company under the jurisdiction of 
the commission. 

Not only is there nothing that would change the 
jurisdictional status of a member company, the letter 
states, but no proceedings that might put any other 
construction on the act is being considered. And, in fact, 
if any such proceedings were instituted appropriate notice 
and opportunity for hearings would have to be given. 
At that time any member company could remove itself 
from the proceedings by resigning from the association. 

While there is no denying the fact that this is an 
informal opinion of a staff member and not a commission 
decision, it can be taken for granted that the letter was 
never sent out without the notice of the commission. 

There is nothing, therefore, for member companies 
to fear as the result of association registration other than 
the possible loss of benefits that accrue from membership. 


Legally Enforceable 
Lighting Codes 


THE SUGGESTION was made at a recent meeting that 
vision should be protected by law through legally enforce- 
able codes. To indicate the need for such codes it was 
stated that in addition to the 140,000 people in the United 
States who are incurably blind each year adds some 
60,000 people whose vision has gone below the safety 
level. 

A large percentage of these people would not suffer 
loss of vision if the lighting under which they use their 
eyes was adequate for the task. Codes covering street 
and highway lighting, school lighting and industrial 
lighting are now available and an office lighting code is 
in preparation. These were all written by committees 
of the Illuminating Engineering Society. 

Although some of these codes are A.S.A. approved, 
none of them have the stamp of legal authority. Nor 
are they likely to find their way into ordinances because 
they are not “minimums” accepted in conference by all 
interests. Values arrived at through such conferences 
might permit people to see, but would not protect vision. 

It is for that reason that the I.E.S. now calls its codes 
“recommended practices.” The levels of illumination 
that are recommended are not compromises of commer- 
cial interests. They are values which engineers recom- 
mend as best for vision, having in mind commercially 
available light sources. 

Certainly there is sufficient public hazard to warrant 
legally enforceable lighting codes, but so long as employer 
groups and municipal councils are more swayed by the 
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element of first cost than by the element of long-time 
saving, let alone the social aspect, just so long must we 
rely on the slower process of education. Codes of low 
standards are worse than no code at all. 


Income Taxes and the 
Appliance Market 
IT IS DIFFICULT to know how to interpret the effects 


of the proposed new income tax if the levy and method 
of levy remains approximately as reported last week. 
By not reducing further the basic exemptions, the impli- 
cation is that labor is to be allowed full opportunity to 
spend its improved income as it pleases. That should 
mean an increased market for residential electrical equip- 
ment. In fact, it is here now. 

Where are the materials coming from, however, 
especially as each day brings new problems in raw mate- 
rials? Then if there is to be difficulty in getting enough 
to supply this increased demand caused by labor with 
more money in its pockets, the obvious result would 
be price snowballing. The government, however, has 
decreed price control to prevent this very thing from 
happening. 

One group in Washington is urging an increase in 
production of non-military goods as a means of prevent- 
ing inflation. The OPM, on the other hand, is restricting 
critical materials and calling for the use of longer hours 
of production facilities on defense materials. Surely 
they can’t both be right. 

Our guess is that for the time being at least there 
may be very little curtailment in the production of elec- 
trical appliances, but there is some reason to question 
that there shall be any substantial expansion. 


The Bell Tolls for ‘Quoddy 
A TIDAL POWER PLANT at Passamaquoddy is eco- 


nomically infeasible now or for a long time, according 
to a report to the Senate by the chief engineer for the 
Federal Power Commission. It must not be assumed, 
however, that the idea of harnessing the tides has been 
abandoned. 

In fact, the report suggests an international project 
in the Bay of Fundy area. The reason why such a proj- 
ect might be economically feasible is that a naval base 
might be built there. Thus a way would be found to 
unload the costs of developing tidal power. The Tennes- 
see and Columbia rivers were economically feasible only 
when navigation could be made to carry a large part of 
the burden. That the navigation was of theoretical value 
only is beside the point. 

The same thing is true of the St. Lawrence. An 
equal amount of steam power can be located closer to 
the load for less money than is even now proposed for 
St. Lawrence, to say nothing of less time. That will not 
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make the international project economically infeasible 
because navigation improvement will help to carry the 
load. 

Anything can be made economically feasible if a 
sufficient part of the cost can be repudiated, written off 
or dumped into some other account. Even ’Quoddy could 
have pulled through if some public improvement had 
been found on which 50 per cent or more of the cost 
could have been saddled. 


The Name on the Door 


MANY a man has received in lieu of an increase in salary 
a private office with a rug on the floor and his name on 
the door. Is that what the owners of the privately oper- 
ated electric utilities are coming to? 

A few weeks ago the Consolidated Edison Company 
in a well-designed report to employees on its 1940 busi- 
ness stated that the investors received $55,190,000 return 
from their holdings, 
$58,521,000. 

These ratios may not hold for every company, but 
the unescapable fact is that government more and more 
is getting the fruits of the enterprise. And as the needs 
of government get greater and greater, one will soon 
begin to wonder if perhaps this isn’t really government 
ownership, the only difference being that the investors 
are permitted to have their name on the door. 


while government took in taxes 


Rights of Cities to 
Our Street Occupancy 
AN INTERESTING DECISION covering the rights of 


a city that has refused to renew a utility franchise was 
handed down last month by the Illinois Supreme Court. 
Two small communities, Geneseo with a population of 
3,400 and Heyworth with a population just under a 
thousand, and both with municipal plants, denied fran- 
chise renewals to private companies and ordered these 
companies to remove their equipment from the city 
streets. Lower courts and the state Commerce Commis- 
sion decided against the cities, but the state Supreme 
Court has overruled, holding that cities have complete 
right over the use and occupancy of city streets and 
alleys. 

Where does that leave a utility that has been serving 
a community for a long time? There is little bargaining 
advantage left in event of a proposed sale. To take the 
property out of the streets may in some cases involve an 
expense almost equal to the material recovery value, 
especially if lines have been up a long time. 

Such occurrences give added weight to recapture 
clauses in event of forfeiture of franchise. The idea that 
recapture clauses are too constant a reminder of possible 
public ownership would seem to be a rather expensive 
luxury to indulge in if the above decision has wide 
application. 
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Takes Precedence Over Defense 


AN INQUIRING REPORTER from 
Mars, studying the Washington situa- 
tion today, would be enormously in- 
trigued by priorities. 

Particularly priorities as to objec- 
tives. 

If he judged by surface actions, as 
distinguished from conversation, he 
would probably list them in his dis- 
patch about as follows: 


1. Spread of the “blessings” of 
public power. 

2. Enforcement of all existing “re- 
form” legislation, particularly laws 
tending to handicap corporations 
engaged in national defense activities. 

3. Verbal irritation of Hitler. 

4. National defense effort. 


Aluminum Situation 


He would be amazed, probably, at 
the aluminum situation. Aluminum 
is just about tops in national defense 
needs, because it is so vital in air- 
planes. The story has already been 
told in this column of the Aluminum 
Company's offer to construct a big 
addition to its plant near Bonne- 
ville, and of the rejection of that pro- 
posal by Secretary of the Interior 
and Public Power Overlord Harold L. 
Ickes on the ground that this would 
commit too large a percentage of 
Bonneville’s power! And this despite 
considerable worry for a long time 
past about how consumers for Bonne- 
ville power could be brought within 
an economic radius! 

More recently the Aluminum Com- 
pany has been blocked in an equally 
curious way, this time at Messina, 
New York. The company was nego- 
tiating for a large block of Canadian 
power. Washington stepped in with 
a veto. It is worth noting at this 
point that the Canadian government 
has become an eager echo to any- 
thing Washington wants—for the time 
being. With Uncle Sam taking up so 
much of the Canadian financial strain, 
why wouldn't it? The interesting 
point is why Washington wanted to 
stop a company anxious to produce 
vitally needed aluminum from getting 
power from Canada. Could it be 
possible that such a deal would prick 
the “power shortage” bubble in 
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By CARTER FIELD 


This noted journalist gives his personal 

comments and interpretations on current 

happenings affecting the electrical in- 

dustry. His background and his location 

at Washington make his thoughts in- 

formative and interesting even though 
all may not agree with him 





northern New York now being 
dangled before Congress in the ex- 
pectancy of getting an appropriation 
for the St. Lawrence Seaway? 

Of course the Administration 
claims that the seaway is necessary 
for national defense—that its opera- 
tion seven years hence, the earliest 
moment it could be completed, will 
be vital to prosecution of this war. 

“Riddle me that one,” as John L. 
Lewis likes to say when he is sure 
you do not have the answer. 


Turbines 


Then there is the matter of tur- 
bines. Due partially to the fact that 
the Allis-Chalmers strike was allowed 
to last so long, but also to the fact 
that turbine capacity is strictly 
limited, every one knows there is no 
surplus capacity for producing these 
tremendously necessary mechanisms. 
They are needed for destroyers, the 
worst foes of submarines and the best 
guardians for battleships. They are 
needed for battleships. They are 
needed for steam-electric generators. 

President Roosevelt is acutely 
aware of this. Talking recently about 
the St. Lawrence Seaway project, he 
said it was vital to national defense 
because we must save our turbines 
for territory not close to hydro proj- 
ects! 

So Harold Ickes sends to Congress 
a request for an original $4,000,000 
appropriation to start work on a 
$15,000,000 steam plant to firm the 
power to be generated by the Shasta 
hydro plant. Leaving to one side 
the fact that this would take turbines 
vitally needed for defense work, con- 
sider the economics of the situation. 
Pacific Gas & Electric had offered to 
market the Shasta power, using its 
own existing steam plants to firm it. 


ELECTRICAL WORLD 


It offered, in testimony before a House 
committee, to let the Federal Power 
Commission or the California Rail- 
road Commission fix the price! 

That proposal would seem calcu- 
lated to save the government unneces- 
sary spending, and to release turbines 
for more vital purposes—but—how 
about the priorities? 

Obviously it would delay the spread 
of the blessings of public power. One 
might think that the people would 
rather see a few more destroyers hunt- 
ing submarines and making sure 
Hitler was beaten, and wait until the 
war was over for the further spread 
of public power blessings. But then 
the people are not deciding. It is 
Ickes, and Cohen, and Norris and 
Rankin, apparently with the backing 
of FDR, who are deciding. And they 
are deciding absolutely according to 
the priorities which the reporter from 
Mars could ascertain. 

Here is John Rankin, head of the 
public power bloc in the House of 
Representatives, pushing not only for 
the once famous “Seven TVA’s again, 
but for a generating plant for Missis- 
sippi REA power. The Mars reporter 
would find it difficult to believe that 
a war was going on, and that Rankin 
was publicly backing Roosevelt in 
every inching step toward it. 


Rural Generating Plants 


He would be even more surprised, 
if he went into that situation, to find 
that although Harry Slattery, director 
of REA, has boosted operations of 
that agency from 115,000 miles on 
July 1, 1939, to 281,000 miles on 
March 1, 1941, there are more than 
murmurs inside the public power 
bloc against him. They don’t like 
his opposition to generating plants 
as a feature of REA. They don’t like 
some of his other ideas. He lacks, as 
they see it, the forthright anti-corpo- 
ration slant of his predecessor. 

Wonder what that editor up in 
Mars would think when he read his 
reporter’s dispatch? 

“Tf that devil must fake to justify 
an expense account,” he would prob- 
ably say, “why the Sam Hill doesn’t 


he fake something probable?” 
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EWS OF THE WEEK 


North American Plans 
to Liquidate Holdings 


President Shea tells stockholders at annual meeting that company 
must divest interest in subsidiaries under “death sentence” 
of utility act — Plans to invest in other fields 


With a long list of accomplishments 
behind its 51 years of utility operations, 
North American Co. must now liquidate 
under the terms of the “death sentence” 
of the utility act, President Edward L. 
Shea told stockholders at their annual 
meeting in New York last week. 

Your company has long been recog- 
nized as a leader in the electric power 
industry and has helped to bring better 
standards of living and better homes to 
millions of our people and has made 
an outstanding contribution to the de- 
velopment of important industrial areas, 
Mr. Shea told the assembled stock- 
holders. 


$100,000,000 Program 


“As the national emergency arose, the 
North American system, through fore- 
sighted planning, was already well 
started on a program to invest more 
than $100,000,000 in order to be fully 
prepared to meet all the demands which 
the program to defend the nation might 
make upon its facilities,” he declared. 

Uppermost in the minds of the stock- 
holders was the value of their stocks in 
the break-up of the system. Mr. Shea 
said that stocks of the operating com- 
panies could be distributed pro rata 
were it not for outstanding debentures 
and preferred stock of North American. 
As a practical matter, he declared, any 
program for complying with the antici- 
pated order of the SEC must first pro- 
vide for the realization of investments 
to the extent necessary to provide for 
the retirement of the debentures and 
preferred stock. 

Mr. Shea said that if investments in 
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subsidiaries could be sold on the basis 
of twelve times earnings, then North 
American common would represent a 
value of over $21 a share. What can be 
realized for the common stock depends 
on the period of time the SEC allows for 
sale of sufficient investments in subsidi- 
aries to pay off North American senior 
securities, upon the market conditions 





ANNUAL MEETING—Stockholders sat in 
“dead silence” as President Edward L. 
Shea related how the “death sentence” 
of the utility act meant the liquidation of 
North American Co. At the table (I. to r.) 
court Reed Hartel, secretary: 
Mr. Shea, James F. Fogarty, chairman of 
the executive committee, and H. C. Free- 
man, vice-president. Mr. Fogarty is seen 
shaking hands with John C. Barnes of 
Branford, Conn., a stockholder for more 
than 35 years, at the annual meeting 


reporter; 
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prevailing during that time and on the 
conditions under which the SEC may 
permit to effect the sales. 

“T am sure that I reflect the views of 
the management when I say that there 
is no desire whatsoever to perpetuate 
the existence of the North American 
Co. unless it serves a really useful pur- 
pose, such as it has during the past 51 
years,” Mr. Shea said. “We cannot now 
see how the company could serve any 
important purpose as a public utility 


holding company if its investments 
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INITIAL LIGHT-OFF—Boiler No. 1 at Commonwealth Edison Company's Northwest station, one of three high-pressure boilers 





included in the company’s program of expansion for this plant, was “‘lighted-off’ recently in presence of chief operating engineer, 
A. D. Bailey, A. E. Grunert, superintendent of generating stations, and chief engineer, W. I. Evans of Northwest, together with a 
group of operating men and manufacturers’ representatives 





were restricted to only one of the four 
major properties. Under such condi- 
tions we would undoubtedly recommend 
the dissolution of the company.” 

Mr. Shea told the stockholders that 
when the company had divested itself of 
control of all its public utility operating 
companies by sale, distribution or other- 
wise, and has ceased to be a holding 
company, the public interest may be 
greatly served by the company continu- 


ing to have available a_ substantial 
amount of capital for investment in 


other fields. 


Weiner Quits SEC 
Post to Join OPACS 


Joseph L. Weiner, director of the 
public utilities division of the Securi- 
and Exchange Commission, has 
resigned to become head of one of the 
three divisions in the Office of Price 
Administration and Civilian Supply 
under Henderson. Mr. Weiner 
will direct the division which allocates 
scarce materials 
consumers. 

The of Mr. Weiner is 
more than significant, for the aggres- 
sive enforcement of the utility holding 
company act, the strict interpretation 
of the “death sentence” provision and 


ties 


Leon 


among  non-defense 


resignation 


the starting of proceedings to disin- 
tegrate the large systems date from the 
elevation of Mr. Weiner to head of the 
division in July, 1939. 

Under Mr. Weiner’s leadership the 
utility division has sponsored and the 
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SEC has adopted (1) integration “blue- 
print” orders against holding compan- 
ies, (2) competitive bidding for under- 
writing of utility securities, (3) a policy 
of insisting upon common stock financ- 
ing by heavily indebted operating com- 
panies. (4) limited divorcement of 
service companies from holding com- 
panies, (5) regulation of intercompany 
loans, and (6) supervision of market 
dealings by utilities in their own secur- 
ities. 

The SEC disclosed that Robert H. 
O’Brien was appointed successor to Mr. 
Weiner and that George Rosier and 
John W. Houser were appointed assist- 
ant directors of the utilities division. 
The position of associated director of 
the division, heretofore held by Mr. 
O’Brien, has been abolished. 


Pacific Gas & Electric 
Plants Opposed by Ickes 


Secretary Ickes has urged the Fed- 
eral Power Commission not to permit 
private electric companies in northern 
California to “fester an uneconomic 
and archaic power market by construct- 
ing spite plants.” 

Mr. Ickes wrote the commission urg- 
ing cancellation of a license issued Feb- 
ruary 19 to Pacific Gas & Electric Co. 
for construction of a $19,000,000 hydro 
development on the Feather River. He 
said his department was drafting legis- 
lation for establishment of a federal 
agency for marketing public power in 
northern California. 


ELECTRICAL WORLD @ 


NEWS BRIEFS 





SecrRETARY IckKEs hints a rate reduc- 
tion for Bonneville-Grand Coulee as he 
urges Tacoma to postpone a proposed 
$11,000,000 expansion of its municipal 
system. 


PRESENTED WITH a framed resolution 
drawing attention to his accomplish- 
ments, Merrill E. Skinner, vice-president 
of Buffalo Niagara Electric Corp. and 
past-president of the Electric Associa- 
tion of the Niagara Frontier, was hon- 
ored by the association’s board of 
directors. 


ELECTRICITY CONSUMED by broadcast- 
ing stations is subject to the 3 per cent 
state sales tax, Attorney-General Leo A. 
Temmy of South Dakota has ruled. 
Radio waves, he said, are a separate 
commodity from electricity. 


THE LEGAL DEPARTMENT of Metropoli- 
tan Edison Co., Reading, Pa., has been 
closed out, Chief Counsel Harold J. 


Ryan returning to private practice. 


Boston Epison Co. has received a 
Rear-Admiral’s thanks for co-operation 
in supplying cable from its reserve ca- 
pacity in connection with a_ recent 
tunnel fire at the Boston Navy Yard. 
Although not a direct customer of Bos- 
ton Edison, the yard received service 
from Edison crews and supplies which 
minimized the resulting shutdown, all 
of which was highly appreciated by 
Commandant W. T. Tarrant in a com- 
munication to the utility. 
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New Boiler Gives Jersey 
Utility Added Capacity 


Jersey Central Power & Light ups construction program to $3,001,149 
for this year with major projects on distribution system — New 
boiler in Raritan River station adds 15,000 kw. 


Major construction in the distribu- 
tion system will be undertaken by Jer- 
sey Central Power & Light Co., which 
has upped its 1941 construction pro- 
gram to $3,001,149 from $1,906,449 
spent last year. The company has allo- 
cated $1,051,500 to distribution sys- 
tem work. 

This year the company will complete 
the installation of a boiler which will 
add 15,000 kw. capacity to the Rari- 
tan River station. It is expected that it 
will be ready for operation next No- 
vember, T. R. Crumley, president and 
general manager, said. 

Allocation of the construction budget 
follows: 


Building Budget 


1941 1940 
Steam power stations ‘ $952,553 $46,947 
Transmission lines ; . 125,500 167,109 
Substations .. kn kes .. 189,500 747,684 
Distribution system ..... 1,051,500 246,504 
Miscellaneous j 87,470 103,578 
Maintenance es eae 594,626 594 627 


Ss, tee ace $3,001,149 $1,906,449 

Last year the company constructed 
10 miles of rural lines and added 405 
customers. This year the company con- 
templates the construction of 25 miles 
of rural lines and will add 325 custom- 
ers. 

Total dollar volume of appliance 
sales during load-building campaigns 
in 1940 was $946,520 and this year 
sales are expected to reach $955,000. 
The objective gain in the average an- 
nual use of electricity for residential 
customers this year is 52 kw.-hr. 

Continuing studies of substation load- 
ing and circuit loading to anticipate 
increased demands on any of the sub- 
stations or circuits are being made by 
the company. New regulators have been 
purchased and others transferred to 
substations of small capacities. It was 
stated that new transformers have been 
purchased and will be installed as re- 
quired. 


Protective Measures 


For protective measures against pos- 
sible sabotage the company has built 
fencing, installed floodlighting and is- 
sued identification passes to employees 
and to outside contractors engaged in 
construction work at company plants. 

It was stated that the company does 
not anticipate that the defense effort 
will cause any abnormal increases in 


ELECTRICAL WORLD @ May 


load. The probable demand has been 
studied and arrangements made for 
increased substation and transformer 
capacities. The increased generating 
capacity of 15,000 kw. to be completed 
next November is expected to insure 
the company against any possible power 
shortage. 

W. H. Baldwin, assistant to the presi- 
dent, stated that the company plans 
to employ and train guards for protec- 
tion of major plants as part of a pro- 
gram of employees’ emergency train- 
ing for home defense. 


Tax Clause Rejected 
by Bay State Board 


The Massachusetts Department of 
Public Utilities has dismissed a peti- 
tion of the Lawrence Gas & Electric 
Co. for the right to insert a tax clause 
in its gas rates based on an advance of 
one-tenth of 1 per cent for each mill of 
tax increase above 19 cents per dollar 
of total revenue and a corresponding 
reduction below 19 cents. 


The commission reached this deci- 
sion on the ground that the proposed 
tax clause would be tantamount to a 
rate increase under present conditions 
and that it would deprive the company 
of the incentive to seek lower taxation 
and reduce its expenses by increasing 
its sales and lowering its operation 
costs. However, the board recognized 
the imminence of heavy taxation ad- 
vances in utility operation as a result 
of financing the defense program and 
stated that in the event of tax increases, 
making more revenue necessary, the 
company may file revised schedules of 
rates for consideration by the commis- 
sion. 

It is expected that other similar ap- 
plications before the board will be re- 
fused on the foregoing basis, but with 
the proviso applying to the Lawrence 
situation. 


Settle Area Dispute 


The Pennsylvania Power & Light Co. 
and the Adams Electric Co-operative, 
Inc., have reached an agreement, which 
has been approved by the Public Utility 
Commission, in the dispute involving 
which shall serve farm customers in 
Cumberland County. The dispute broke 
out last January 30, in the “battle of 
shovels,” when farmers desiring to be 
served by the REA co-operative up- 
rooted utility poles as fast as they were 
erected. The agreement was reached 
following lengthy hearings before the 
commission. 





UTILITY GUARDSMEN DEPART—Vice-President A. G. deClercq, Commonwealth Edison, 
bids farewell to Major J. C. Fitch of the company’s construction department as Com- 
pany B, 108th Engineers, entrain for Camp Forrest. Lieutenant R. A. Hirshfield, en- 
gineering department (left), and Louis A. Ferguson, Jr. (right) look on. Up to March 
24, a total of 204 men of the Chicago company were on active Army duty 
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Carolina Power & Light 
Adds $3,000,000 Budget 


President Sutton says company will spend $8,500,000 in two years 
to expand Cape Fear plant—Two 40,000-hp. units and 
boilers to be installed in defense plant expansion 


Another $3,000,000 addition to the 
Carolina Power & Light Company’s 
Cape Fear steam-electric generating 
plant has been authorized by directors 
at a special meeting called to map 
plans for further co-operation in the 
national defense program, according to 
L. V. Sutton, president and general 
manager. 

The board, which approved plans 
last January for a $3,000,000 addition 
to the Cape Fear plant, located 27 
miles southwest of Raleigh, went fully 
into the company’s plans for co-opera- 
tion with the defense program and also 
to take care of anticipated increased 
demands for electric service in the ter- 
ritory served in North and South Caro- 
lina before approving the construction 
program, Mr. Sutton said. Each of the 
new units will be of 40,000 hp. capacity. 


Transmission Lines 


In addition to the new plant addition, 
Mr. Sutton said, the directors approved 
plans for the construction of five 110,- 
000-volt transmission lines. In North 
Carolina new lines will be built from 
Selma to Goldsboro, from Goldsboro to 
Wilson and from Cape Fear plant to 
Erwin, while in South Carolina addi- 
tional lines will be built from Florence 
to Greeleyville and from Hartsville to 
Chesterfield. These lines go into service 
this fall. 

In preparing for what was termed an 
“all-out” program for defense, directors 
approved plans for new substations, im- 
provements to present substations, high- 
speed relays, increased capacities of 
existing substations, and other improve- 
ments. 

“Our company desires to co-operate 
to the fullest extent with the national 
defense program, and we have—and 
are—supplying many essential defense 
industries and Army bases with the 
electric power they need,” Mr. Sutton 
declared. 

The budget approved increases made 
earlier in the year and calls for a total 
expenditure of more than $8,500,000 
during this and next year. 

Both of the new units at Cape Fear 
are scheduled to be ready for service 
next year, one in April and the other 
in August. When placed in service the 
installed capacity of the plant will be 
increased to 124,000 hp. Orders were 
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placed with Westinghouse Electric & 
Manufacturing Co. for the two units, 
designed for 850 lb. and 900 deg. The 
generators will be hydrogen cooled 
and the boilers will be of the semi-out- 
door type, with each designed for 300,- 
000 lb. or more of steam per hour. 

Mr. Sutton pointed out that in addi- 
tion to having ample power facilities 
at the present time to supply the needs 
of the territory served, his company 
in enlarging the Cape Fear plant to 
almost three times its present capacity 
is following a long-established policy 
of building in advance of territorial 
needs for more electric service. 

Carolina Power & Light supplies 
power to Fort Bragg and is furnishing 
Tidewater Power Co. with a large por- 
tion of its power requirements—Tide- 
water supplies a number of Army and 
Marine bases and shipyards in its ter- 
ritory. 


Court Rejects Ruling 
of Wisconsin Tax Board 


Wisconsin Supreme court has re- 
versed a ruling by Circuit Court Judge 
A. C. Hoppmann concerning the five 
Wisconsin subsidiaries of the Northern 
States Power Co. of Delaware. The 
high court ruled that the old state tax 
commission did not have the power to 
combine the incomes of the firms for 
tax purposes and sent the case back 
to the tax department for further pro- 
ceedings. 

The companies had filed separate 
income returns and admitted taxes due 
to the sum of $53,736, for 1930-33 in- 
clusive. The tax commission made an 
assessment of $367,230. 


FPC Issues Report 
on Electric Utilities 


The Federal Power Commission has 
issued a 500-page volume of statistics 
of the electric utilities for the year 
ended December 31, 1939. It shows that 
the 383 electric utilities listed had total 
assets on their books of $17,179,662,- 
571, aggregate utility plant accounts of 
$14,114,694,612 and outstanding securi- 
ties of $13,454,627,347. Book invest- 
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ment in property represented $5.33 per 
dollar of annual revenue. 

FPC stated that the report furnishes 
a basis for the development of cost and 
management standards, through per- 
mitting the comparison of virtually 
every characteristic of a company’s 
operating or financial practices and 
results with corresponding factors of 
any other company. The report may be 
purchased from FPC, Washington, D.C., 
at $2 a copy. 


Two Cities Decline 
to Buy Utilities 


Edgerton and Darlington voters em- 
phatically rejected proposals for putting 
their cities into the electric service 
business by purchase of utility proper- 
ties when the plans were submitted to 
them in special referendum elections 
recently held. 

Edgerton voted 843 to 594 against a 
proposal to continue acquisition pro- 
ceedings started in 1933, when the sen- 
timent for municipal ownership was 
indicated by a vote of nearly twelve to 
one in favor of starting the proceed- 
ings. 

At Darlington the vote was 625 to 
265 against starting a new acquisition 
proceeding. The vote in Darlington 
was another upset, since in 1934 a 
referendum authorizing the start of an 
acquisition proceeding carried by a vote 
of five to one, and the following spring 
the decision was reaffirmed by a vote of 
seven to one. 

When these first votes were taken the 
property was owned by the Darlington 
Electric Co., which sold to the Wiscon- 
sin Power & Light Co. After a three- 
year trial of the service of the new 
owner the City Council voted to dis- 
continue the proceedings and the prop- 
erty was merged with that of the power 
company. 


Propose Hydro Project 
on Colorado River 


A report has been sent to the Con- 
gress and to President Roosevelt by 
Secretary Ickes recommending con- 
struction of a “multi-purpose power and 
irrigation dam” on the Colorado River 
67 miles downstream from Boulder 
Dam, at a cost of $41,200,000. 

To be known as the Bullshead Dam, 
the project is to meet growing popula- 
tion needs and national defense re- 
quirements in the region, Mr. Ickes 
said. An appropriation of $5,000,000 
is sought to begin construction work 
on the project, which will have a power 
capacity of 225,000 kw. 
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Show 51,154,523 hp. 
in Factory Capacity 


Industries engaged in manufacturing 
reported a prime-mover installation at 
the close of 1939 aggregating 21,266,- 
557 hp., a gain of 1,111,160 hp., or 5.5 
per cent, since 1929, when the last cen- 
sus was made, according to acting Di- 
rector Vergil D. Reed, Bureau of the 
Census. Industries reported 29,887,966 
hp. for electric motors driven by pur- 
chased energy, a gain of 31.2 per cent 
over 22,775,664 hp. reported for such 
motors ten years ago. 

Despite the aggregate gain in prime- 
mover horsepower, it was said, the num- 
ber of establishments using power 
equipment totaled only 181,000 in 1939, 
as against 193,969 ten years ago, a 
decrease of 6.7 per cent. There were 
183,277 factories in 1939, compared 
with 210,959 in 1929. 

The greatest increase in prime-mover 
installation was reported for steam tur- 
bines, which increased by 3,564,826 hp., 
or 46.1 per cent. On the other hand, the 
steam-engine installation in these estab- 
lishments decreased by 3,066,675 hp., or 
31.9 per cent. Internal combustion 
engines increased by 568,958 hp., or 
46.1 per cent, while hydro-turbines and 
water wheels showed only a slight in- 
crease of 44,051 hp., or 2.9 per cent. 


Hawaiian Electric Orders 
35,000-Kw. Turbo-Generator 


Hawaiian Electric Co., Ltd., Hono- 
lulu, has awarded a contract to West- 
inghouse for the largest turbine gener- 
ator in Hawaii. The unit will be a 
35,000-kw. at 0.80 power factor, 43,750 
kw. at unity power factor, hydrogen- 
cooled tandem machine to be placed in 
service in the Bishop Street station for 
operation early in 1943. Steam will be 
650 lb., 900 deg. The unit will be cross- 
tied to boilers already in the station. 

The 3,600-r.p.m. generator will have 
a new type of flexibly mounted stator 
core, similar to that utilized recently for 
large turbine-generator units. It will be 
the only hydrogen-cooled machine on 
the islands. 


Plans $500,000 Program 


A $500,000 expansion program for 
the municipal light plant of the Wyan- 
dotte, Mich., has been outlined to the 
City Council. The expansion, which 
will double the plant’s present 6,000 kw. 
generating capacity, will be carried out 
over an eighteen-month period. It is 
planned to enlarge the plant building 
and add a new 6,000-kw. turbo-genera- 
tor and steam boiler. 
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NEW TURBO-GENERATOR—Work is progressing rapidly on the installation of the new 
35,000-kw. Westinghouse turbo-generator in the East Peoria station of Central Illinois 


The plant is scheduled for operation this June 





Calgary Power Proceeding 
With Project Construction 


To meet a special demand for power 
for war purposes, Calgary Power Co., 
Ltd., by arrangement with the Domin- 
ion Government, has contracted for ma- 
chinery and is in process of constructing 
a power and storage project at the out- 
let of Lake Minnewanka near Banff, 
according to the annual report to stock- 
holders. 

The undertaking will require the au- 
thority of Parliament and the work has 
been proceeded with on the assurance 
that the necessary confirmatory legis- 
lation would be introduced in Parlia- 
ment by the government. It is estimated 
that the cost of this development, in- 
cluding additions to transmission facili- 
ties and other improvements, will 
amount to approximately $3,000,000. 


MKB Prize Contest 


More interest was taken in the water 
heater prize contest of the Modern 
Kitchen Bureau this year than in any 
previous year. Twenty-five companies 
said they would try to make an entry, 
twelve got under the barrier for a shot 
at the $500, $300 and $200 prizes. 
Those entering included Ohio Public 
Service, Wisconsin Electric Power, Jer- 
sey Central Power & Light, Washington 
Water Power, Knoxville Electric Power 
& Water, Dayton Power & Light, Florida 
Power & Light, El Paso Electric, Idaho 
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Power, Portland General Electric, Pu- 
get Sound Power & Light and Wisconsin 
Public Service, Green Bay. 


New Santee-Cooper Lines 
to Cost $420,000 


South Carolina Public Service Au- 
thority, Charleston, has received low 
bids from the H. B. Nelson Construction 
Co., Atlanta, Ga., for two transmission 
lines from switchyard at Pinopolis 
hydro-electric generating station, near 
Moncks Corners, S. C., to Bowman and 
North Charleston, respectively. The 
first noted will be 45 miles long, with 
bid tendered at $258,356; the line to 
North Charleston will be 30 miles long, 
with low bid of $161,707 for construc- 
tion. Awards are scheduled to be made 
soon. The Harza Engineering Co., 
Charleston, is consulting engineer. 

The authority has awarded a contract 
to the Elliott Construction Co., Omaha, 
Neb., at $344,155 for construction of 
main switchyard at _ hydro-electric 
power plant noted, and miscellaneous 
work in connection therewith. 

An allotment of an additional $522,- 
000 loan and $203,000 grant for San- 
tee-Cooper hydro-electric project in 
South Carolina has been approved by 
President Roosevelt. The South Caro- 
lina Public Service Authority will use 
the funds to purchase and rehabilitate 
properties of the South Carolina Utili- 
ties Co. in Horry County. 
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Program is Prepared 
for E.E.I. Convention 


A program in keeping with the time 
and as “dynamic as the world events 
that are influencing the life and busi- 
ness of every American” is nearing com- 
pletion for the annual convention of the 
Edison Electric Institute, to be held 
June 2-5 in Buffalo. 

The Institute stated that the activi- 
ties of the electric light and power in- 
dustry will receive a new and intensive 
examination at the convention, with full 
regard for the increasingly important 
task the industry is performing as its 
part in the national defense effort. 

It was stated that the delegates will 
have an exceptional opportunity to be- 
come better acquainted with the na- 
tional and international situation in 
general through authoritative addresses 
by men who are filling key assignments 
in the co-ordination of business and 
government defense activities. The ad- 
dresses are expected to give the indus- 
try’s executives a clearer vision of what 
will be expected of their companies in 
serving the expanding production and 
should be helpful as background in 
the laying out of possible expansion 
plans along a sound course. 


Power Capacity Seen 
Adequate for Demand 


Paying tribute to the wholehearted 
co-operation of the private electric util- 
ities in efforts to assure ample power 
for defense needs, Leland Olds, FPC 
chairman, speaking at Manhattan Col- 
lege, New York, last week, said that 
capacity provisions were adequate to 
the demands of this year and next. His 
remarks were taken by members of the 
audience to indicate that previously 
expressed fears of power shortage in 
1942 were now to be considered as 
unfounded and that there was no dan- 
ger, not before 1943, of power insufh- 
ciency hampering defense production. 

In equally amicable words of appre- 
ciation of the work of FPC, John C. 
Parker, vice-president of the Consoli- 
dated Edison Co. of New York, who 
spoke later on the same program, told 
how the utilities have always studied 
and planned to anticipate load growth 
as a normal part of their operations. 
He said that the present condition must 
be regarded not as something new, but 
as an acceleration of tempo in an estab- 
lished practice and that he was confi- 
dent that the utilities would be ready to 
serve the defense load as fast as it grew. 

Indicating the measure of apprecia- 
tion of their responsibility by the elec- 
tric utilities, Mr. Parker cited orders 
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placed for 3,100,000 kw. of new capacity 
since June | last year. 

Gerald V. Cruise, New York State 
Power Authority, following Mr. Olds 
on the platform, described the engineer- 
ing aspects of the proposed St. Law- 
rence project so far as they have been 
developed. 


Grants Hydro License 


The Federal Power Commission has 
authorized the issuance of a major 
license for a period of 50 years to 
Pacific Gas & Electric Co. and Sacra- 
mento Valley Utility Co., as joint 
licensees for construction, operation and 
maintenance of a hydro-electric power 
plant of 12,500 hp. capacity on the 
Yuba River, near the U. S. Govern- 
ment Upper Narrows Debris Dam in 
California. 


Approves Generating Unit 


Public Service Commis- 
sion has approved the final plans and 
estimates of the municipal utility of the 
city of Fennimore for the installation of 
a Diesel generating unit at an approxi- 
mate cost of $85,000. 


Wisconsin 





U. S. Leads World in 
Water Power Units 


The United States led the world at 
the end of 1940 in the horsepower ca- 
pacity of waterwheels in water power 
plants, according to the Geological Sur- 
vey of the Department of Interior. With 
an installed capacity of 19,000,000 hp. 
in waterwheels, the United States had 
more than twice as much waterwheel 
power as Canada, in second place. 

Canada was rated as having 8,584,000 
hp., with Italy in third place with 6,250,- 
000 hp. 

The total capacity of waterwheels in 
power plants throughout the world was 
69,400,000 hp. at the end of 1940, 
against 23,000,000 hp. at the end of 
1920. 


Seeks Account Transfer 


Pennsylvania Power Co., New Castle, 
has filed a petition with the Federal 
Power Commission for permission to 
transfer an amount of $105,122 in- 
cluded in Account 107, Electric Plant 
Adjustments, to Account 146, Other 
Deferred Debits, and to proceed with a 
plan of amortization authorized by the 
state Public Utilities Commission. 





COMING MEETINGS 


Edison Electric Institute—Engineering committees, 
Edgewater Beach Hotel, Chicago, Ill., May 5-8. 
Annual convention, Buffalo, N. Y., June 2-5. 
Major H. S. Bennion, managing director, 420 
Lexington Av., New York, N. Y. 


National Metal Trades Association—Annual con- 
vention, Palmer House, Chicago, III., May 8-9. 
Harry S. Flynn, secretary, 60 E. 42d St., New 
York, N. Y. 


Air Conditioning and Refrigerating Machinery 
Association—Annual meeting, The Homestead, 
Hot Springs, Va., May 8-10. William B. Hen- 
derson, executive Vice-president, Southern Bldg., 
Washington, D. C 


Illuminating Engineering Society — Northeastern 
Regional Conference, Hartford, Conn., Mav 
9-10. F. G. Horton, executive secretary, 51 
Madison Avenue, New York, N. Y. 


National Electrical Manufacturers Association— 
Spring meeting, The Homestead, Hot Springs, 
Va., May 11-15, W. J. Donald, managing direc- 
tor, 155 East 44th St., New York, N.Y. 


National Fire Protection Association — Annual 
meeting, Royal York Hotel, Toronto, Canada, 
May 12-17. Robert S. Moulton, technical secre- 
tary, 60 Batterymarch St., Boston, Mass. 


Northwest Electric Light and Power Association— 
Annual! meeting, accounting and business prac- 
tice section, Baker Hotel, Saker, Ore., May 15- 
16. Berkeley Snow, executive secretary, 707 
Spalding Bldg., Portland, Ore. 


National Electrical Wholesalers Association—An- 
nual convention, The Homestead, Hot Springs, 
Va., May 18-22. E. Donald Tolles, managing 
director, 165 Broadway, New York, N. Y. 


Pacific Coast Electrical Association—Annual con- 
vention, Hotel del Coronado, Coronado, Callif., 
May 21-24. 


Missouri Valley Electric Association—Spring ac- 
counting conference, Continental Hotel, Kansas 


City, Mo., May 22-23. 1. D. Pettegrew, director, 
1527 Sharp Bldg., Lincoln, Neb. 


Empire State Gas and Electric Association—Elec- 
tric operating group, Van Curler Hotel, Sche- 
nectady, Y., May 23. George H. Smith, 
— Grand Central Terminal, New York, 


Public Utilities Advertising Association — Annual 
convention, Hotel Statler, Boston, Mass., May 
26-27. James Macdonald, chairman, Boston 
Edison Co., Boston. 


National Association of Purchasing Agents—An- 
nual convention, Chicago, Ill., May 26-29. 
G. A. Renard, executive secetary-treasurer, i 
Park Place, New York, N. Y. 


American Society of Heating and Ventilating En- 
gineers — Semi-annual meeting, Palace Hotel. 
San Francisco, Calif., June 16-19. A. V. Hutch- 
—e secretary, 51 Madison Av., New York, 


American Institute of Electrical A a ere 
mer meeting, Royal York Hotel, Toronto, 
Canada, June 16-20. H. H. Henline, national 
secretary, 2? West 39 St., New York, 'N. Y. 


Pacific Heating and Air Conditioning Exposition 
—Exposition Auditorium, San Francisco, Calif., 
June 16-20. Publicity Department, Pacific 
Heating & Air Conditioning Exposition, Grand 
Central Palace, New York, N. Y. 


American Society of Mechanical Engineers—Semi- 


annual meeting, Kansas City, Mo., June 16-20. 
C. E. Davies, national secretary, 29 West 39th 
St., New York, ; 


American Society for Testing Materials — Annua! 
meeting, Palmer House, Chicago, Ill., June 23- 
27. R. E. Hess, assistant secretary, 260 South 
Broad St., Philadelphia, Pa. 


Canadian na 
ing, Seigniory Club 
ay, Gs Res Fairchild, 
Bldg., Montreal. 


meet- 
June 25- 
804 Tramways 


Association — Annual 
P. Q., Canada, 
secretary, 
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Energy Output Rises 
Sharply During Week 


Energy production by the electric 
light and power industry for the week 
ended April 26 rebounded sharply from 
the decline of the two preceding weeks 
to regain more than half of the loss. 
The Edison Electric Institute reports 
total production of 2,750,277,000 kw.-hr., 
a gain of 14.7 per cent over the same 
week last year. 

There was a gain in all geographic 
regions, sharply pronounced in the New 
England, Middle Atlantic and central 
industrial states, where large scale de- 
fense production is in full force. 

Last year power output showed a 
drop during the last week of April, 
whereas this year the reverse was true. 
Indications are that variations will con- 
tinue for some time, but no change in 
the basic trend is anticipated. The 


Weekly Output, Millions Kw.-Hr. 


Apr. 26 2,750 Apr. 27 2,397 Apr. 29 2,182 
Apr. 19 2,701 Apr. 20 2,421 Apr. 22 2,199 
Apr. 12 2,721 Apr. 13 2,418 Apr. 15 2,171 
Apr. 5 2,778 Apr. 6 2,381 Apr. 8 2,173 
Mar. 2? 2,802 Mar. 30 2,422 Apr. | 2,210 
Mar. 22 2,809 Mar. 23 2,424 Mar. 25 2,198 
Mar. 15 2,817 Mar. 16 2,460 Mar. 18 2,225 
Mar. 8 2,835 Mar. 9 2,464 Mar. I! 2,238 
Mar. |! 2,825 Mar. 2 2,479 Mar. 4 2,244 
Feb. 22 2,820 Feb. 24 2,455 Feb. 25 2,226 


Per Cent Change from Previous Week 


Week Ending 


—_ec—— +o. 


Apr.26 Apr. |9 Apr. 12 
New England. +-17.6 


weceee $20.5 +17. +14.6 
Middle Atlantic wees +110 + 5.4 + 9.3 
Central Industrial...... +20.2 +16.7 +16.4 
West Central ieency. re +-12.4 +14.7 
Southern States .-- +15.3 +12.9 +-13.3 
Rocky Mountain . +141 +-14.0 +10.2 
Pacific Coast . +47 + 4.4 + 8.1 





Total United States +14.7 +11.6 +12.5 


Billions of Kw-Hr. 
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high rate of output continues with only 
short interruptions. 

The change to daylight saving time 
is expected to decrease somewhat the 
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lighting load from now until fall. How- 
ever, the large volume of electrical ap- 
pliance sales is expected to add new 
residential load. 





Pittsburgh Blackout 


Last week Pittsburgh experienced a 
wartime scene when the steel center 
had its first blackout, which started at 
10:10 p.m., while seven planes, simu- 
lating enemy bombers, flew over the 
city. Duquesne Light shut off most of 
the street lights, sirens were sounded 
by fire engines and motor vehicles pulled 
to the side of the road with dimmed 
lights and horns blowing. All display 
lights were darkened in residential and 
business districts. It was a five-minute 
blackout and all went well. 


Authorizes New Line 


Eastern Shore Public Service Co. of 
Virginia has received permission from 
the State Corporation Commission to 
obtain $125,000 from the Eastern Shore 
Public Service Co. of Delaware for 
construction of a transmission line 
from the Maryland-Virginia state line 


to Tasley, Va. The commission stipu- 
lated that no dividends should be paid 
on the capital stock of the Virginia 
company out of the $125,000. 


Plan New Hydro Plant 


Wisconsin Hydro-Electric Co. is to 
construct a 1.250-kw. generating stat.on 
near its load center at Clear Lake. 
according to R. M. Houger, president. 
The state commission has approved the 
project, which will cost approximately 
$185,000 and be completed before next 
winter. 

> 


Starts Plant Addition 


Central Ohio Light & Power Co. has 
started construction on en ad tition to 
its generating station at Bluffion. The 
$1.000.000 addition will house a 7.500- 
kw. turbo-generator unit. Present ca- 
pacity is 10,C00 kw. 
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Confirm Board Appointees 


Governor Broughton’s two appoint- 
ments to the North Carolina Utilities 
Commission, Fred C. Hunter, Char- 
lotte lawyer, and Prof. Harry Tucker, 
a professor at State College, have been 
confirmed by the State Senate. Mr. 
Hunter will serve for two years and 
Professor Tucker for four years, with 
Stanley Winborne, elected by the 
people two years ago, to serve for six 
years as chairman. 


Authorizes New Lines 


Certificates authorizing construction 
and operation of 143 miles of rural 
electric line were issued recently by the 
Illinois Commerce Commission to three 
public utility companies. Of this total 
mileage, Central Illinois Electric & Gas 
Co. will build 42 miles, Central Illinois 
Light 86 miles and Public Service Co. 
of Northern Illinois 14 miles. 
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Securities Move in Narrow Range 
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Electric light and power securities moved within narrow confines during the past 

week—Electrical World stock index advancing slightly to 24.1; last week, 24.0; last 

year, 31.5. Bonds turned downward—Electrical World index, 105.9; last week, 106.0; 
last year, 106.2 





Rules on Utilities 
Stocks Repurchase 


Public utility holding companies 
wishing to repurchase their own pre- 
ferred stock, either by tender or in the 
open market, must inform their pre- 
ferred-stock holders of current esti- 
mates of the stock’s break-up value. 

This position was taken by the Se- 
curities and Exchange Commission 
recently in granting permission to En- 
gineers Public Service Co. to purchase 
for retirement up to 5,000 shares of its 
preferred stock. 


Wisconsin Electric Power Co. has been 
granted permission by SEC to extend the 
maturity of three promissory notes, aggre- 
gating $4,000,000. The three notes, for 
$1,250,000, $1,250,000 and $1,500,000, 
originally were due on October 28 of the 
years 1941, 1942 and 1943, respectively. 
Each note is to be extended eight years 
with the interest rate increased from 28 
per cent to 3 per cent during the extended 
period. 

The commission has granted the request 
of the city of Cincinnati to intervene in 
the proceedings regarding the issuance 
and sale by Columbia Gas & Electric 
Corp. of $92,000,000 of sinking fund de- 
bentures, due 1961, and $28,000,000 of 
serial debentures, due 1941-1951. 

Commonwealth & Southern Corp. has 
filed a declaration regarding a proposed 
loan of $671,050 on open account to its 
subsidiary, South Carolina Power Co. The 
loan is to bear interest at the rate of 33 
per cent per annum. 

SEC has granted the application of 
NY PA NJ Utilities Co. to acquire by 
merger all the $27,165,744 of assets and 
assume all the liabilities of General Util- 
ity Investors Corp., its wholly owned sub- 
sidiary. 


Will Sell Stock of Unit 


North American Co. has filed an 
application covering the proposed sale 
of 58,710 shares of 4°4 per cent series 
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preferred stock of its subsidiary, the 
Wisconsin Electric Power Co. Proceeds 
will be used either to redeem part of 
the company’s outstanding debentures 
or for other general corporate pur- 
poses. 

ec 


Standard Gas Settles 
Chicago Tax Argument 


Standard Gas & Electric Co., which 
moved its offices to New York from 
Chicago a littke more than two years 
ago to escape “prohibitive” personal 
property taxes levied by Cook County, 
has compromised its differences with 
the taxing authorities and will return 
to Chicago on June 1. 

Cook County authorities had levied 
personal property taxes for 1936 and 
1937 aggregating $1,500,000. The com- 
pany won a lower court decision set- 
ting this assessment aside. The county 
appealed and during the pendency of 
this action a compromise was reached 
under which Standard Gas would pay 
only $35,000 for each of the two years. 
An agreement has been made under 
which the company will keep enough 
cash and intangibles in Illinois to make 
up a tax of about $35,000 annually. 


Will Redeem Bonds 


Iowa-Nebraska Light & Power Co. 
has called for redemption on June 4, 
1941, all of its outstanding first lien 
and refunding mortgage 5 per cent 
bonds, series A, due 1957, at 10214. 
The company has also called for re- 
demption on May 5, 1941, all of its 
outstanding first lien and refunding 
mortgage 5 per cent bonds, series B, 
due 1961, at 10214, in each case with 
accrued interest. 





Files Application 
for Issue of Notes 


Wisconsin Power & Light Co. has 
filed a declaration with the Securities 
and Exchange Commission regarding 
the proposed issuance and sale of 
$1,000,000 of 234 per cent unsecured 
notes to Continental Illinois National 
Bank & Trust Co. of Chicago. 

The notes are to mature in four 
semi-annual installments of $185,000 
each on December 1, 1946, to and in- 
cluding June 1, 1948, and in one install- 
ment of $260,000 on December 1, 1948. 

Proceeds are to be applied to the 
cost of carrying out the company’s 1941 
construction program, which includes 
the installation of an additional 30,000- 
kw. steam generating unit at its Edge- 
water station in Sheboygan, Wis., and 
the construction of related substation 
and transmission line equipment. 


Permits Utility Merger 


SEC has issued an order permitting 
to become effective the declaration of 
the Public Service Co. of Colorado, a 
subsidiary of Cities Service Power & 
Light Co., regarding the acquisition 
of the assets and assumption of obliga- 
tions of its wholly owned subsidiary, 
United Hydro-Electric Co., following 
which the subsidiary would be dis- 


solved. 


SEC Makes Revisions 


A general revision of rules under the 
Holding Company Act designed to sim- 
plify language and to eliminate pro- 
visions which are obsolete or of infre- 
quent applications has been announced 
by the Securities and Exchange Com- 
mission. SEC said substantial changes 
have been made in the revised rules. 





Utility Reports 





Net Income 
1941 194 


*California Oregon Power. $1,002,034 $907,007 
tCommonwealth & Southern 

> rere 13,628,834 13,699,733 
*Duquesne Light ........... 10,204,750 10,416,118 
*Florida Power & Light.... 2,354,850 1,772,410 
*Kansas Gas & Electric.... 1,635,870 1,201,459 
*Louisville Gas & Elec. 

(Ky.) and subs.......... 2,871,217 2,866,573 


*Minnesota Power & Light. 1,397,318 1,375,253 
*Montana Power and subs. 3,831,215 3,454,208 
*Nebraska Power .......... 1,698,360 1,735,449 
tPhiladelphia Electric and 

MNES pu ccna Oe eheee st ccs 22,606,802 22,369,197 
tPublic Service Corp. of 

ee 2 Aare 23,421,263 25,829,278 

*Puget Sound Power & Light 

i ae See 2,019,553 2,139,666 
tSan Diego Gas & Elec.... 2,234,266 1,363,022 
*Twelve months ended February 28. 
{Twelve months ended March 31. 
tTwelve months ended January 31. 
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ECENT tests show that G-E induction regu- 

lators hold feeder voltage within a two- 
volt effective band or less, in contrast to band 
widths of 4 volts or more held by feeder voltage 
regulators of other types. 


This advantage can be used profitably in any 
one of several ways, depending on feeder con- 
ditions. For example, the G-E two-volt band 
width will allow a 15-per-cent extension — or 
1500 feet—-of a typical feeder, with the same 
voltage difference between the first and last 
transformer. Or it will permit increasing the 
load on existing feeders. In other cases, it can 
be used to recover revenue lost because of 
feeder voltage drops. 


Whatever the conditions of your feeders, you 
will find that the G-E induction voltage regula- 
tor pays a large extra dividend on your invest- 
ment in regulation. 


Ask your G-E representative to show you on 
simplified charts just how much the narrower 
band width held by G-E induction regulators 
means to you—on your own feeders—in terms 
of feeder length, load capacity, or reduced 
Tevenue losses. General Electric Company, 
Schenectady, New York. 


nae ceeeieadiaiael 


Quick Response to Voltage Changes 


One reason why G-E induction regu- 
lators hold closer voltage is that they 
respond immediately—without time de- 
lay—to voltage changes. 


When a voltage fluctuation touches the 
edge of the voltage band, the induction 
regulator corrects voltage immediately. 
It does not wait until the average voltage 
is outside the band-width setting, as is 
the case when time delay is used. 


If the voltage is characterized by a 
one-volt fluctuation, the induction regu- 
lator will hold a one-volt narrower band 
width for the same voltmeter band-width 
setting. This advantage results solely 
from the immediate response of the in- 
duction regulator. 


* For Engineers Who Like to Do Their Own Figuring: 


This typical example is based on a reduction of 2 volts in 
band width on a three-phase, 225-amp, 4-kv feeder of 
4/0 conductor, 53-inch equivalent spacing, uniformly 
loaded; length, 10,000 feet; p-f, 907. 
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Bus-Way Serves 
Plant Auxiliaries 
By E. E. FAY, Jr. 


Distribution Engineer 
Department of Utilities, Fremont, Neb. 

Reliability of power supply to vital 
situation auxiliaries at the power 
plant of the Department of Utilities, 
Fremont, Neb., coupled with need for 
a high current-carrying capacity in 
a small sectional area largely influ- 
enced design of the auxiliary power 
system that was adopted during re- 
cent reconstruction of the plant. 

All boiler room auxiliary electric 
equipment, including forced and in- 
duced draft fans, stoker motors, coal 
larry, turbine condensate pumps and 
water-softening equipment, besides a 
traveling crane, electric elevators and 
a motor-generator battery charger, 
are supplied with power from two 
transformer stations through a suit- 
able switching arrangement. 

Any one or all of three low-voltage 
feeders may be energized from either 
or both transformer stations, which 
in turn are energized from the 2,400- 
volt station bus through separate oil 
circuit breakers, providing a very flex- 
ible operating condition. The oil cir- 
cuit breakers in the low-voltage cir- 
cuit are operated remotely by multi- 
stage rotary type control from the 
operating floor, while the disconnects 
are manually operated. 

Branch circuit wiring is so 
arranged that the auxiliary electric 
equipment for each boiler or turbine 
is supplied by a different feeder and 
panelboard. In the event of trouble 
in one feeder, panelboard or branch 
circuit, a standby boiler or turbine 
may be placed on the line, with the 
necessary auxiliary electric equip- 
ment being supplied from a different 
feeder and panelboard. 
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PERATING PRACTICES 


From the 300-kva. transformer sta- 
tion to its secondary oil circuit 
breaker 1,500-amp. conductors were 
necessary, while 750-amp. conductors 
were sufficient between the 150-kva. 
transformer and_ its secondary 


breaker. The three feeder circuits be- 
tween the switching bus and dis- 
tribution panelboards required con- 
ductors with a 750-amp. capacity. 
Three methods of running the large 
conductors between the transformer 





HIGH current-carrying capacity in small 
sectional area and ability to turn 90-deg. 
bends in constricted space influenced use 
of bus-way construction 


stations and switching bus and be- 
tween the switching bus and distribu- 
tion panelboards were studied. Rigid 
conduit and metal raceways with in- 
sulated conductors and metal-inclosed 
bus-way were considered most feasi- 
ble. The numerous turns and eleva- 
tions that the route required, along 
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with the large size of conductors, 
the consequent difficulty involved in 
pulling and forming the insulated 
conductors and the narrow spaces 
through which the conductors must 
pass eliminated the conduit and race- 
ways. Beyond the distribution panel- 
boards, which were the multi-breaker 
type, no problem was involved as the 
conductors were smaller and rigid 
conduit served perfectly. 

Metal bus-way was selected and in- 
stalled because it provided high cur- 
rent capacity in a small cross-sec- 
tional area, because of its ability to 
make 90-deg. turns either vertical or 
horizontal, along a constricted route. 
Mechanical protection of the conduc- 
tors is entirely adequate, taps are 
easily made and the complete installa- 
tion presents an excellent appearance. 

During the recent reconstruction 
of the plant it was necessary to main- 
tain full plant operation at all times. 
Work had to be completed in sections. 
Bus-way worked very nicely with this 
program. As a section was completed, 
temporary feeders were easily con- 
nected to the end of the bus-way at 
any stage of the construction. 


Unit Substation 
for Indoor Service 
By NORMAN G. ZAUTNER 


Switchgear Division, 
Philadelphia Works, General Electric Company 


An indoor unit substation recently 
installed at the Alexandria generat- 
ing station of the Virginia Public 
Service Company offers possibilities 
for application also in industrial 
plants, office and public buildings. 

The switchgear controls station 
auxiliary feeders and has a throat 
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ead Sy tem Capacity 


PYRANOL CAPACITORS RELEASE 
GENERATOR, SUBSTATION, 
AND FEEDER CAPACITY TO MEET 
NEW LOAD DEMANDS 


OU get them right from our warehouses; and 

installing them is only a matter of days. That’s 
why Pyranol capacitors for power-factor improvement 
are the quick, low-cost way to gain kw capacity. 

Moreover, they not only boost the loadability of the 
low-power-factor lines where they’re installed, but 
they reflect this improvement clear back to the gen- 
erators. 

They’re easy to move to new, more effective loca- 
tions, too. And that’s a very important factor when 
you’re trying to keep up with today’s fast-growing, 
fast-shifting loads. 

Call your G-E representative now for an estimate of 
the increase possible in your system capacity by means of 
Pyranol Capacitors. General Electric, Schenectady, N.Y. 


Described in Bulletin GEA-3333 






220v. 34, 3w, 60~ bus 







INDOOR unit substation proves as practical as an outdoor type. 


Breaker > 


Hinged, 
instFument 
panel —------- 




























Removable cover. 












compartment “bus 
a ~- Station 
Secondary wal! 
contro/” 
compartment—-~ Instrument 
“transtormer 
“eompartment 


/ 
( 
Removable cover 


Drawout-type air 


circuit breakers are arranged in separate compartments at front top of units, with space 
for meters and relays on lower compartment door 


connection from a 500-kva., 2,300/ 
220-volt transformer. The unit was 
designed for back-to-wall installa- 
tion. Depth is reduced to a minimum, 
thus permitting fuller use of the 
available floor space. Another fea- 
ture permits connection leads to enter 
from above through pull boxes on 
top of the structure, or from below, 
if that is desired. 

There is only one circuit per unit, 
with a conventional-type drawout air 
circuit breaker in a separate com- 
partment at the front top of the unit. 
The bus is located in the upper rear 


82 (1490) 





compartment; access to it is pro- 
vided by removable top covers. Space 
in the lower compartment accommo- 
dates secondary control equipment 
and instrument transformers. 
Hinged doors in front of the air 
circuit breaker and secondary con- 
trol compartments give complete 
accessibility to all parts and provide 
a neat appearance for the front of 
the board as well. A removable plate 
permits access to the instrument 
transformers so that cable connec- 
tions can be made from the front 
of the equipment. Space for meters 
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and relays is provided on the lower 
compartment door. 

The equipment was factory-built 
and shipped assembled. A. P. Camp- 
bell and A. H. Phillips of the E. M. 
Gilbert Engineering Corporation col- 
laborated with engineers of the Gen- 
eral Electric switchgear division in 
design and installation. 


Hints on Selection, 
Use of Reactors—II 
By L. E. SAUER 


Westinghouse Electric & Manufacturing Company, 
Sharon, Pa. 


Mechanical properties have second 
place* in the selection of current- 
limiting reactors. Since these reactors 
are rarely called upon to stand sus- 
tained short circuit, it is very seldom 
that mechanical failure is so complete 
in one short circuit that electrical 
failure will also take place. 

Cables should be supported by ma- 
terials that have good compressive 
strength. There should be a sufficient 
number of these supports to prevent 
deformation of the cable by short- 
circuit stresses. Too great a span of 
unsupported cable is probably the 
chief cause of mechanical failures. 

Current-limiting reactors should be 
capable of withstanding the force due 


to an instantaneous asymmetrical 
current of 2.4 times the sustained 


r.m.s. short-circuit amperes. Consid- 
erable design data are necessary to 
make an exact comparison of the 
strength of unsupported cable spans. 
An approximate comparison, how- 
ever, can be made between designs 
of the same rating if the cable cross- 
section is known. The cable span may 
be considered to vary directly with 
the three-fourths power of the cross- 
sectional size. Size of cable strands 
does not affect cable strength as used 
in reactor construction. 

Other mechanical difficulties arise 
from incorrect spacing of reactors 
and the way leads are connected to 
them. To minimize the forces between 
reactors it is best to install single- 
phase coils in separate cells. Next 
best is to place single-phase reactors 
in the same cell with insulating bar- 
riers between them. 

If at all possible, reactors should 
be separated sufficiently to avoid the 
need for bracing insulators, as brac- 





article (‘Electrical World,” 
1941, p. 78) discussed electrical prop 


*A previous 
April 19, 


erties. 





May 3, 1941 














EL 
ECTRICAL WORLD 


characteristics of watthour 
The damping 


strength important of 
these characteristics, r unless the magnet is compensated for 
temperature changes, variation in its strength will adversely affect 


the meter’s performance. 


Protection against th ature changes upon the 


permanent magnet 1S placing 4 remperature-sensitive 
alloy between gnet poles so that it by-passes 4 § 

of the damping flux. The characteristic of this alloy i 

when a decrease in temperature would normally cau 

to run slowly, is by-pa d the 

remains constant. ely, the alloy by-P 

an increase in temperature would otherwise 

run fast. 


This development, known as Class I temperature compensation, 
was intr uced by GE. It is @ fundamental feature of our 1-3 
line of watthour meters. General Electric, Schenectady; N. Y. 


RIC 


601-7-6110 










TRO EL OLAS 
...AT NO EXTRA COST | 
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A Removable Air Circuit Breaker 


So Easy te Install...Se Easy te Inspect 


Bolt case to wall and connect cables to solderless 
connectors. 


Breaker pivots into connected position automatical- Bolt breaker base in place. Put on cover and handle. 
ly when pushed into place. Spring contacts engage 4 Breaker is ready to operate 
solid contacts. : 


Take a good look at this air circuit breaker. Note 
the convenient, attractive new case which complete- 
ly encloses the breaker unit, making it dustproof. 


just off the press. It shows how this enclosed breaker 
meets your needs for safe and reliable service on 


I ! : low-voltage circuits. Call the G-E office or distribu- 
ee how the ingenious new mounting features tor nearest you and ask for a copy of GEA-3600 or, 


simplify installation and inspection. if you prefer, address General Electric Company, 
A new pictorial booklet that gives all the facts is Schenectady, New York. 
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s 34567890 20 30 4050 70 
Seconds Duration of Short Circuit 


SHORT -CIRCUIT current densities have 
these values. 


Curves indicate temperature change pro- 
duced by short circuit: (A) initial tempera- 
ture 105 deg. C., final 250 deg. C.; (B) 
initial temperature 125 deg. C., final 350 
deg. C. From this chart can be found the 
minimum cross-section of conductor for dif- 
ferent short-circuit durations, exclusive of 
conductor stray losses, to meet the stand- 
ards of the American Institute of Electrical 
Engineers. 


MAGNETIC FIELD 
about a_e current- 
limiting reactor has 
this shape. Me- 
chanical stresses in 
the leads can be 
held to very low 
values if the lead 
follows the flux 
lines, as shown by 
“A”, instead of 
crossing them, as 
shown by “B” 








ing increases the natural frequency 
of vibration which usually causes it 
to approach resonance with the elec- 
trical frequency, increasing the me- 
chanical force between units. Where 
bracing is used between three-phase 
groups the middle unit should be 
wound or connected in reverse order 
to the end ones. This causes the ma- 
jor force, which is from two to three 
times the minor force, to be com- 
pressive and reduces the thrust against 
the cell partitions. Wherever bracing 
is used between units it is desirable 
to employ it in such a manner as to 
avoid tension in insulators. Porcelain 
and other materials used in reactor 
construction are much stronger in 
compression than in tensions. 

In order to relieve the connecting 
leads and reactor terminals of undue 
stress it is advisable to provide short, 
flexible connections between the leads 
and the reactor. Structural members 
which form short-circuited loops, 
linked by the reactor flux, also may 
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be the cause of considerable force 
increase on a reactor installation. If 
such loops are no closer to the reac- 
tor than one coil diameter no trouble 
should be experienced. 

Thermal properties have been left 
until last in this discussion because 
they initiate failures only through the 
changes they effect in electrical or 
mechanical properties. If the limits 
established by American Institute of 
Electrical Engineers standards are 
adhered to and the short-circuit tem- 
peratures calculated on the basis of 
all heat stored in the copper accord- 
ing to the formulas recommended 
therein the electrical and mechanical 
properties will not be endangered. 

Conductor cross-section is not a 
reliable indicator of normal hot-spot 
temperature rise. Things that make 
for lower hot-spot temperatures are 
larger diameter of coil, smaller radial 
depth of winding, greater spacing be- 
tween conductors, several conductors 
in parallel rather than one large con- 
ductor, and cable supports that are 
smaller toward the inside of the coil 
than the outside. 


Dayton Analyzes 
Emergency Radio Uses 


Analysis of the short-wave emer- 
gency radio transmissions to line 
crews of the Dayton Power & Light 
Company in the six months from July 
1 to December 31, 1940, showed that 
of the 313 messages sent out the larg- 
est number—37 per cent—reported 
fires, 22 per cent concerned emer- 
gency switching operations and 12.4 
per cent reported wires down. The 
complete breakdown follows: 


Fires . ; 117 
Wires down 39 
Neighborhoods and vicinities out 10 
Wire burning . 8 
Requests for help 14 
Dispatch assistance 5 
Poles broken and down 15 
Transmission lines down 10 
Emergency switching 69 
Substation outages . 2 
Defective transformers 3 
Gas leaks and explosions 8 
Factories and Hospitals out. 6 
Traffic and Railroad Signals 3 
Street light circuits 4 

Total 313 

The tabulation does not include 


a considerable number of transmis- 
sions wherein crews in the field were 
requested to call headquarters on 
matters of a semi-emergency nature 
wherein normal telephone facilities 
would have been used if available. 
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Compact, Economical 
Transformer Layout 


At the Bucksport steam plant of 
the Central Maine Power Company 
it was necessary to locate three 333- 
kva., 6,900-460-volt G.E.  trans- 
formers for station service inside the 
building rather than outdoors. A com- 
pact installation was provided by 
placing the bank directly below the 
primary and secondary buses. 

Water-cooled units were specified, 
as there are a number of other trans- 





WATER-COOLED, Pyranol-filled units pro- 
vide station service 


formers, also water-cooled, in the 
same room, so located that it was not 
economical to furnish _ sufficient 
ventilation for self-cooled equipment. 
Pyranol-filled units were employed 
for fire protection, and the water- 
cooling system is arranged so that 
the warmed water is later used in 
steam production. Accessibility fea- 
tures all valves. 

The primary buses are of }-in. 
diameter tubing and the secondary 
buses of 2.5-in. tubing. The former 
are supported by 15-kv. G.E. insula- 
tors and the latter by Johns-Manville 
ebony asbestos fabricated on the job. 
A feature of the design is liberal 
spacing between live conductors for 
both voltages, provision for case 
drainage and mounting of trans- 
former bases above the floor level to 
prevent spreading of liquid if re- 
leased from casings. 


May 3. 1941 














ALLIS-CHALMERS DISTRIBUTION 





/| Extra-heavy Porcelain Coordi- 

nated Bushings with Liberal 
Creepage Offer Maximum Reliabil- 
ity Under Fog, Dust, Chemical or 
Other Adverse Conditions. 


Double Conductor Insulation... 
Flexible Enameled Wire... Plus 
the Added Protection of Well- 
Lapped Cable Paper Provide 
Double Safety Against Winding 


TRANSFORMER 





Improved Core and Coils, Liber- 
ally Designed with No Manu- 
facturing Short Cuts ... Mean 
Extra Years of Service-free Per- 


formance Under All Types of Op- 


Failures. erating Demands. 


that will undoubtedly save thousands of dollars, 


not only in first cost, but in operating expenses 
as well. 


How is this done? By standardizing the loca- 
tion of supports and bushings, all sizes and makes 
are now completely interchangeable. This means 
you can get faster deliveries . . . easier installation. 
It also means fewer parts and fewer complete 
units for you to handle in stock. 


Remember, too, Allis-Chalmers cuts no corners 
in its manufacturing process. 


Advanced engi- 
neering 


. . plus the best material and skilled 
workmanship .. . give you built-in quality second 
to none. 

For complete engineering information on the 
new Allis-Chalmers EEI-NEMA Distribution 
Transformer, call the district office near you. Or 
write for your copy of our new Bulletin B-6159. 
Allis-Chalmers Mfg. Co., Milwaukee, Wisconsin. 


A-1382 
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NDUSTRIAL ENGINEERING 


Adapt Electric Drive 
to Sawmill Carriage 


Requirements of high acceleration 
and retardation for a sawmill carriage 
drive were met with the application 
of amplidyne excitation, which also 
regulates the top speed set by the 
operator at the plant of the Home- 
stake Mining Company, Spearfish, 
5, D. 

To the ends of the conventional- 
type carriage are attached {-in. diam- 
eter steel haulage ropes which pass 
over sheave wheels and are attached 
to the ends of a drum located be- 
tween two 80-hp. General Electric 
motors in such fashion that one rope 


~33 
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Two Motorsand Rope Drum 
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SIPIP PLR OC 
Motor Generator 
et kw. motor-generator set 


(bottom) 


winds on the drum while the other 
winds off. These two motors speed 
the carriage forward through the 
headsaw at 600 ft. per minute and 
snap it back at 800 ft. per minute. 
Acceleration of the 27,600 WR? in- 
volved reaches 10.5 ft. per second. A 
125-kw. motor-generator 
set with amplidyne excitation fur- 
nishes power under adjustable-volt- 
age control. Electrically tripped emer- 
gency brakes connected to the shafts 
of the motors will stop the carriage 
within 6 ft., even at top speed. 
The stored energy in the carriage 
is returned to the system by regen- 
erative braking, thus the power con- 
sumed is only that required to sup- 
ply the losses. In addition, the regen- 


induction 


ELECTRIC log - carriage 
drive speeds 16-ft. logs 
back and forth through 
headsaw in less than 
six seconds, making more 
than ten cuts per 
minute. Amplidyne ex- 
citation is used for 126- 


‘ 
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erative action produces a cushioning 
action at each end of travel. 


Cathodic Protection 
for Oil-Pipe Lines 


By H. E. DRALLE 


Manager Petroleum and Chemical Engineering 
Section, Westinghouse Elec. & Mfg. Co 
East Pitsburgh, Pa. 


. 


Cathodic protection of pipe lines is 
receiving increased attention from the 
petroleum industry, which has found 
weatherproof rectifiers of the type 
illustrated compact, efficient and reli- 
able units for supplying the necessary 
d.c. from the existing single- or three- 
phase supply. 

The illustrated unit operates on 
single-phase. It is equipped with 
transformer, fan, a.c. incoming line 
contactor, voltage changing tap 
switch, d.c. meters, control switch and 
terminal board for the d.c. leads. 
Maximum continuous rating of this 
unit is 20 volts, 100 amp., although 
the particular application requires 
only 15 volts, 90 amp. The d.c. out- 
put may be varied in 34-volt incre- 
ments to fit the application. 

A.c. supply voltage is stepped down 
for use on the rectifier to 110 or 220 
volts by means of a dry-type, multi- 
tap transformer located in the cabinet 
immediately behind the tap switch in 
the upper right-hand corner of the 
cabinet. 

To increase the unit rating for a 
given space, rectifiers are usually fan- 
cooled when the application requires 
over 500 watts d.c., smaller units be- 
ing self-cooled. An a.c. motor-oper- 
ated fan, with blades rotating in the 
horizontal plane, is mounted behind 
the meter panel and draws incoming 
cooling air over the rectifier plates 
and discharges it at the top of the 
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L-M HEAVY-DUTY 
LIGHTNING ARRESTERS ARE PROTECTING 
MORE LINES THAN ag 
EVER BEFORE 
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HIGH SURGE CAPACITY 


The special L-M valve composition will handle high-amper- 
age and long-tail surges equally well. 


LOW IMPEDANCE 


Due to its characteristics, the L-M valve material holds inter- 
nal resistance (IZ drop) to low values at all surge currents. 


MOISTURE-PROOFNESS 


Double “elastic” sealing at top and bottom, controlled pro- 
duction and thorough routine tests result in highest, perma- 
nent moisture-proofness. 


PERMANENCE OF CHARACTERISTICS 


L-M valve material is chemically and electrically absolutely 
stable, does not change its characteristics in operation, 
assures same unfailing operation, after years of performance. 


VISUAL-INSPECTION GLASS BODIES 


Glass bodies, exclusive with L-M Arresters (Pat. No. 2,165, 
964) permit easy inspection of Arrester condition at any 
time without costly laboratory or field tests. 


THE ISOLATOR FOR FEEDER-LOCK- 
OUT PREVENTION 


Any arrester might become damaged at some time in ser- 
vice. The L-M ISOLATOR will then save you time and money 
because it will automatically cut off the faulty arrester from 
the line, preventing feeder lock-out or phase grounding — 
Only L-M Arresters have the ISOLATOR. (Pat. Pending). 


Detailed information further explaining and illustrating these 
‘eatures and the reasons why they contribute to better ser- 
vice are fully covered in L-M Bulletin 40151. Write for it or 
ask your L-M representative for a copy. 


LINE MATERIAL COMPANY 





POLE-MOUNTED rectifier is fan-cooled, 
self-contained, bug- and weatherproof unit 
operating on single phase for cathodic 
protection of oil pipe line 


unit. Transformer and line starter 
are in the path of the discharge air. 
To insure a continuous flow of 
current to the pipe line, this unit, 
which gives full-wave rectification, 
is made up of a number of sections 
called “bridges,” individually fused 
on both a.c. and d.c. sides. If one or 
more bridges are cut out by the 
fuses, the rectifier will continue to 
operate at reduced capacity. 


Raising 220-V. Factory 
Wiring to 440-V.—I 


By EUGENE CALDWELL 


Consulting Management Engineer, 
Milwaukee, Wis. 


More than is generally realized of 
the increased production required by 
national defense will come from the 
thousands of smaller industrial plants 
and factories that make parts, sup- 
plies, tools and specialties. In most 
instances these plants purchase elec- 
tric power at secondary voltage, 
usually 220 volts. As the pressure of 
defense production increases many of 
these plants are discovering that wir- 
ing and other electrical facilities here- 
tofore sufficient, or at least tolerable, 
are incapable of the duty now de- 
manded of them. Something must be 
done, and usually what is done is to 
install more and heavier wiring. But 
in many cases there is an alternative 
more economical—and more desira- 
ble, too, in view of the enlarging de- 
fense requirements for copper. The 
alternative is to raise the plant dis- 
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tribution to 440 volts, several aspects 
of which will be discussed in this and 
following articles. 

The first obvious advantage of 440 
volts over 220 is that the energy 
capacity of the wiring is doubled. 
Another is the reduction of line drop 
losses to one-fourth. Hardly any ex- 
cept large industrial plants pay any 
attention to losses in wiring. Rarely, 
if ever, are these losses metered or 
even roughly calculated. Consequent- 
ly the fact is never realized that the 
power used by individual motors, if 
added all together, does not equal the 
reading of the incoming meter. 


Cut Line Losses 


But in a plant with adequate size 
feeders the line losses are likely to be 
25 per cent of the total energy used. 
If feeders are inadequate it is easily 
possible that these losses approach 5 
or even 10 per cent. Thus in a 
plant using 1,000,000 kw.-hr. per 
year the losses in the plant lines are 
likely to be 25,000 kw.-hr., estimating 
at 25 per cent. With energy purchased 
or generated at 2 cents per kilowatt- 
hour, this means a loss of $500 per 
year. If the plant has been operating 
at 220 volts and the voltage is in- 
creased to 440 volts the losses will 
immediately be cut to 6,250 kw.-hr. 
per year, or a cost of $125, equaling 
a saving of $375 per year. 

Although this saving is never large 
enough to justify the change to a 
high voltage for that reason alone, it 
is a worth-while saving which should 
be taken into consideration. It will 
certainly contribute that much toward 
defraying the cost of the changeover. 

In most cases a change to higher 
voltage can be accomplished at lower 
cost than the installation of heavier 
feeders. Such a change is not as ex- 
pensive as is usually thought. In a 
Midwestern plant which had been 
operated for many years at 220 volts 
there were three 500,000 cir.mil 
cables in 3-in. conduit down the 
south side of the main building and 
three 250,000 cir.mil cables in 23-in. 
conduit down the north side. It be- 
came necessary to increase the feeder 
capacity in this plant because of 
added load over a number of years. 
The installation of three 1,000,000 
cir.mil cables on one side and three 
500,000 cir.mil on the other would 
have cost in excess of $10,000. The 
same additional capacity was secured 
by changing over the entire plant to 
140 volts for less than $7,000. 
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Outdoor Capacitors 
Installed Sectionally 


Boston Works of Allis-Chalmers 
recently raised their average shop 
power factor from about 60 per cent 
to 85 per cent by installing 180 kva. 
in Cornell-Dubilier capacitors in two 
rack-type outdoor units mounted on 
1.5-in. x 3-in. channel-iron supports 
over a concrete-lined drainage pit 
about 5 ft. 6 in. long x 2 ft. 10 in. wide 
x 6 in. deep. In one metal-clad con- 
tainer are mounted eight 15-kva. 
units with four in the second con- 
tainer, space remaining in the latter 
for completing the installation to 240 
kva. in case load conditions require it. 

Each capacitor unit is connected in 
parallel to a 460-volt, three-phase fac- 
tory power bus inside the nearest 
building, through an oil circuit 
breaker in each line. This enables the 
user to operate with 60, 120 or 180 
kva. of correction according to condi- 
tions, giving a high degree of flexi- 
bility in service. The housings are 
grounded by 3-in. x l-in. copper 
strap connections as shown. 

The present connected power and 


THREE kva. values are available from 
these two units 


lighting load of the factory is about 
400 hp. Before the capacitors were 
installed the demand was about 272 
kva. and the billing demand 218 kw. 
Correction reduced this demand bill- 
ing to 195 kw., saving 23 kw., or 
$46 per month in a typical instance. 
With increasing loads (the plant now 
consumes about 41,000 kw.-hr. per 
month), there is a saving of from 
$50 to $60 per month by the use of 
this equipment in connection with 
purchased power from Boston Edi- 
son. The installation should pay for 
itself in 12 to 18 months. 
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Supervisory Circuit 
Checks Relay System 


By R. M. SMITH 


Manager Relay Section, Westinghouse 
Electric & Manufacturing Company, Newark 


Relays are the watchdogs of an 
electrical system. If they do not per- 
form this operation dependably they 
are useless. A new, simple system 
has been devised for watching the re- 
lays—in this case a pilot-wire relay 
installation. It provides a continuous 
automatic check on the ability of the 
two pilot wires to carry relaying im- 
pulses. Heretofore the check has been 
made manually and only at periodic 
intervals. Conceivably, with this sys- 
tem, it would be possible for the 
pilot wires to become open-circuited 
or short-circuited after a check and 
before a time of relay operations 
without the operator being aware that 


Ipsu lating 


transtormer 


the protective system is not on the 
job. 

At the sending end a small amount 
of direct-current (four milliamperes 
or less) is imposed on the pilot wires 
at the midpoint of the insulating 
transformer. This current is provided 
by small dry-disk rectifiers energized 
through a small transformer con- 
nected to the alternating-current lines. 
At the receiving end of the system 
a high resistance is placed in parallel 
with a at the midpoint 
of the insulating transformer. The 
condenser permits the relay impulses 
to pass unimpeded, but the high re- 
sistance to the direct current permits 
a short circuit to be detected even 
though it may occur at the far end 
of the pilot wire. Without the re- 
sistance, a fault at the far end of 
the line might not change the circuit 
impedance sufficiently for the relays 
to recognize the fault. 


condenser 


Relay 


_--- Optional 
lock-out 
circuit 


r 





D. C. SUPERVISORY CIRCUIT for HCB pilot wires 
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The relay at the sending end has 
both front and back contacts. As 
long as the current is normal the 
moving contact is held in the center 
position. Should the current either 
increase (indicative of a short circuit 
or ground) or decrease (indicative of 
open-circuit) the stationary contacts 
strike either the front or back con- 
tacts. This action results in some 
warning—either the sounding of a 
bell or lighting of a signal lamp. 


A Double-Speed 
Synchronous Machine 


By ABE TILLES 
Associate Professor of Electrical Engineering 
University of California 


characteristics of a 
double-speed rotating machine, se- 
cured from laboratory tests and con- 
firming technical analysis, indicate 
that it could be advantageously ap- 
plied to power systems, particularly 
in instances whereby ,a 


Performance 


generator, 
induction, at a 
smaller, perhaps unattended generat- 
ing plant, is operated in parallel 
with a nearby larger plant. the com- 
bined output being transmitted from 
this second plant. 
These characteristics include: 


synchronous or 


1. It delivers varying amounts of power 
synchronously at a constant speed. 

2. It requires no field current supply or 
control gear. 

3. Since it feeds no sustained power into 
a dead short circuit it requires a minimum 
of circuit breaker protection. 

4. It supplies the leading rva. needed on 
long transmission without the reduction in 
inherent stability limit produced when this 
leading rva. is obtained from  underex- 
cited synchronous generators. 

5. During a short circuit at a remote 
point with transmission intervening and 
machine terminal voltage substantially 
sustained, the conventional synchronous 
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POWER-ANGLE CURVES for double-speed 
machine with balanced voltages on rotor 
and stator show that stator and rotor 
winding divide total power delivery in 
half. As a generator, line rva. is sum 
of stator and rotor rva., but division shifts 
somewhat. As a motor, the machine 
runs similarly, but is not self-starting 


LEGEND 
A. Shaft watts. B. Total terminal watts. 
C. Stater terminal watts. D. Rotor terminal watts. 
E. Terminal watts for conventional maciine. 
I. Total rva. G. 
H. Stator rva. 


Rotor rva. 


Leading reactive volt-amperes in the generator and 
lagging reactive-volt-amperes in the motor are con- 
sidered positive. 

(a) Shaft watts predetermined from circle diagram 
for the ob-erved maximum value of terminal watts. 

(b) Shaft 


mum value of terminal watts. 


watts observed for the observed maxi- 
(c) Maximum terminal watts predetermined from 
circle diagram. 

(d) Maximum terminal watts predetermined from 
vector diagram analysis negleciing losses. 


(e) Maximum terminal watts observed. 





machine may fall out of step. A parallel 
induction generator cannot possibly sup- 
ply overload initially as it could not do 
this without speeding up. The double- 
speed machine can supply overload from 
its own inertia and has a stability limit 
several times that of the conventional ma- 
chine. It will, moreover, take the initial 
overload from a parallel conventional syn- 
chronous generator, thereby improving 
greatly the stability of both machines. 

6. The double-speed machine has twice 
the rating of an induction machine for 
the same excitation rva. and the same 
load Josses. It has, therefore, a substan- 
tially better power factor and _ efficiency. 


\ machine which, like an ordinary 
wound-rotor induction motor, is con- 
structed with armature windings of 
the same number of poles on both 
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rotor and stator can be operated as a 
synchronous machine by connecting 
both rotor and stator to the line in 
parallel. Allowance must be made, of 
course, for voltage ratio between the 
two windings, either by initially con- 
structing the machine with a ratio 
close to unity, or otherwise, as by 
using a suitable transformer bank in 
the connection to one winding. Also, 
the rotor must be strong enough for 
double-speed operation. When one 
winding is energized and the machine 
driven at double its normal s\ 
chronous speed, the other winding 
may be synchronized with the line. 

The stator armature currents pro- 
duce a flux field rotating at normal 
synchronous speed, as usual. The 
rotor flux, likewise, sweeps past a 
rotor armature winding at syn- 
chronous speed. The necessary flux 
interaction is maintained by letting 
the rotor flux sweep backward rela- 
tive to the rotor structure, while the 
rotor structure itself is turned for- 
ward at twice the usual synchronous 
speed. 

Having no d.c. excitation circuit, 
the machine runs at any voltage set 
by other machines in parallel. It, 


syn- 








LEGEND 
| A-Operation as a 
double-speed generator 
—t B-Operation as an 
induction generator 
a- Operation as a 
double-speed motor 
| b-Operation as an 
induction motor 
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TESTS on identical machine run as double- 
speed unit and as induction unit show 
better efficiency and power factor ob- 
tained from double-speed operation 

Note also the more extensive overload ca- 
pacity of the double-speed machine. (Solid 
lines are observed values; dotted lines are 
values predetermined from circle diagram.) 
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therefore, delivers no _ sustained 
power or current into a short circuit. 
Such machines were proposed many 
years ago in European articles. 


Automatically Lights 
Lamp in Reserve 
By L. J. BUTTOLPH 


Nela Park Engineering Department, 
General Electric Company, Cleveland, Ohio 


A novel operating circuit for elec- 
tric discharge lamps, whereby an in- 
operative lamp may be automatically 
replaced electrically, but not mechan- 
ically, by an operative lamp, may be 
of value in certain floodlighting ap- 
plications where an outage may be 
serious and where the illumination 
may come from either of two different 
sources, 

When connected to the usual con- 
stant-voltage supply line, an electric 
discharge lamp has the characteristics 
of a “short circuit” on the line—of 
low and decreasing resistance—unless 
there is connected in series with it 
sufficient ballasting impedance con- 
tinually to absorb the difference be- 
tween the arc voltage drop and the 
supply voltage, both of which may 
change unpredictably. 

When two similar discharge lamps 
of the type having arc-heated elec- 
trodes are connected in_ parallel 
through a single ballasting unit, one 
of the two lamps will ordinarily start 
more readily than the other, and, once 
started, will have an operating volt- 
age somewhat lower than the other. 
with the result that but one of the 
two lamps will operate. If by chance 
both lamps start, one tends to take a 
momentary increase in current with a 
decrease in its apparent resistance, 
while the decrease in current to the 
other lamp is of course accompanied 
by an increase in its apparent resist- 
ance. These changes perpetuate them- 
selves until one lamp finally takes all 
the current and the other lamp is ex- 
tinguished. 

Thus, if two discharge lamps of the 
same rating and electrical character- 
istics are connected in multiple to a 
single auxiliary device, only one of 
the two lamps will normally start and 
operate until that lamp fails, where- 
upon the second lamp will take up 
normal operation. It should be noted 
that, in general, there will be no con- 
trol as to which of the two lamps will 
take the initiative in starting and 
operating. 
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ducting Shielding 


American Steel & Wire Company’s Type PS Semi-Con- 
(Conducting Rubber) eliminates 
electronic ionization of air gaps and adds years of service 


to the life of power cables. 


RDINARY types of power cable 

shielding have one outstanding weak- 
ness. Bending the cable during installation 
or thermal expansion and contraction in 
service tends to separate the shielding from 
the underlying insulation—thus producing 
air gaps. At every point where such air 
gaps occur, gradual disintegration of the 
insulating compound results—and the life 
of the cable is reduced. 

Now, American Steel and Wire Com- 
pany’s development of Type PS Semi- 
Conducting Shielding prolongs cable life 
by overcoming this difficulty. Type PS 
Semi-Conducting Shielding is always in 


Cleveland, Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


intimate contact with the cable insulation. 
It is as flexible as rubber because it IS rub- 
ber—conducting rubber! When used with 
rubber insulation, lype PS Semi-Conduct- 
ing Shielding not only adheres to the in- 
sulation, but becomes an integral part of 
its surface. 

The problem of producing conductivity 
in rubber compound without sacrificing 
flexibility or other rubber-like properties 
has finally been solved. And we now offer 
a proven, thoroughly tested conducting 
rubber compound for use in power cable 
construction. Write today for more com- 
plete information. 


and New York 





FLEXIBLE STRIPS of conducting rubber concealed in a new 
undersuit heat up like wires in a toaster; keep army stratosphere 
flyers warm at 60° below zero. 





nt from a 110 volt plug-in, 


gh an ordinary “dumb-bell” 
le of conducting rubber, 
> tests indicate that a wide 


@ of conductivity in rubber is 
ible, and this conductivity 


e varied to suit the best de- 





United States Steel Export Company, New York 


UNITED STATES STEEL 
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QOAD BUILDING 


Board Demonstrates 
Water Heater Wiring 


By HUGH HEMPHILL 


Kentucky Utilities Company, 


Maysville, Ky. 


As a result of having made slight 
changes in the wiring of water heat- 
ers and of having used three types 
of time switches the Kentucky Utili- 
ties Company found that considerable 
confusion existed among the service 
men as to how a water heater should 
be connected. The method of wiring 
now standard with the company em- 
ploys a 15-amp., 240-volt, three-wire 
master meter and a special combina- 
meter and time switch. The 
meters are both socket type. Work- 
men unfamiliar with the required 
wiring might easily get connections 


tion 


mixed up. To clear up the confusion 
the company set up a training demon- 
stration which has been so success- 


ful with company men that it will 
probably be offered to dealers and 
contractors for their employees. 

The off-peak water heating rate 
imposes four the 
meters: 


conditions on 


1. All energy supplied to the customer 
must be registered on the three-wire mas- 
ter meter. 

2. All energy supplied to either the top 
or bottom element of the water heater 
during the off-peak period (10 p.m. to 
8 a.m.) must be registered on the water 
heater meter. The off-peak energy is de- 
ducted from the total consumption regis- 
tered on the master meter and billed at an 
off-peak rate. 

3. The time switch must control the 
bottom element of the heater and the po- 
tential circuit of the off-peak meter. The 
bottom element of the heater cannot come 
on between 8 a.m. and 10 p.m. The poten- 
tial circuit of the off-peak meter is ener- 
gized only during the off-peak period. 

4. The top element must be connected 
so as to be free to come on any time dur- 
ing the day that additional heat is re- 
quired. 


A portable board was built by the 


meter department to demonstrate 


240-volt line from 
master meter 


\ 


\ TYPE IR-30-S 
| | Meter and time 
: F switch 


This line must be 
common to the 
elements and be 
connected —— 
the series coil o 
the off-peak meter 


DEMONSTRATION BOARD and instruction diagram for service men 
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these requirements in the proper in- 
stallation of water heaters. Lamps 
are used to represent the elements of 
the heater and manually operated 
switches simulate the action of the 
thermostats. The lamps and switches 
are wired up through the standard 
combination meter and time switch 
and connected to a 120-volt supply. 
All wiring is visible and the circuit 
to the top and bottom elements are 
of different colored wire. The com- 
mon wire to both elements is also a 
different color. By manipulation of 
the time switch and thermostats the 
complete operation of the 
heater can be demonstrated. 

Each service man at the demonstra- 
tion is given a schematic drawing of 
the board. The drawing is large and 
as simple as possible and is more 
like a picture than an ordinary blue- 
print. 

With such a picture as a guide it is 
easy to reconstruct the demonstration 
mentally. 


water 


Utility Develops 
Electric Pig Brooder 


A simple electric pig brooder that 
can be built by the average farmer 
at a cost of less than $10 is enjoying 
considerable popularity among the 
rural customers of one Midwestern 
utility. Farmers have found that by 
using the brooder pigs can be safely 
farrowed earlier in the year, usually 
late February or early March, and 
brought on the market in August, 
when prices are best. 

Design of the brooder is not com- 
plicated. It consists of a three-sided, 
covered board shelter. with one side 
open, which can be installed in the 
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LATOX CABLES 


= YOUR DIVIDENDS 


Imagine that you have a 19 conductor #16 
solid rubber insulated control cable in a con- 
duit. Under ordinary conditions of conduit 
fill it would require a 114 inch conduit. 
Suppose also that your 19 conductors are all 
in use and you need more circuits. 

If you replace your present cable with a 
LATOX insulated control cable with +16 solid 
conductors you can get 61 conductors or more 
than three times the number of conductors 
you now have, yet the Simplex-LATOX cable 


will not take up any more space than the one 
you are now using. The extra 42 conductors 
are your dividends. The 61 conductor LATOX 
cable can go into the same 114 inch conduit. 
It is the simplest, easiest and least expensive 
way to increase the service capacity of your 
control cables and conduits. 

We shall be glad to send you a copy of our 
new LATOX Data Sheet #101, which is just 
off the press. A card or a letter will bring it 
to you promptly. 


Simplex Wire G Cable Co., 79 Sidney Street, Cambridge, Mass. 








Simplex -LATOX 


Thin insulation made directly from rubber latex 








a 
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Find out now whether you 
are eligible to join the 
49-FOOTCANDLE CLUB! 


HE old Forty-Niners were hardy 

pioneers who tried and sometimes 
succeeded in wresting golden treasures 
from Mother Earth. The modern Forty- 
Niners are those who seek and discover 
the rewards which the treasure of good 


lighting brings. 


Today there are many general lighting in- 
stallations averaging 50 footcandles or 
more, but the fact remains that there are 
many lighting installations going in far 
below that. 


This is so, oftentimes, not because of the 
original cost or the cost of maintenance, 
but because either the seller or buyer, or 
both, do not understand the full benefits 
of more light and better lighting, as dem- 
onstrated in the years of laboratory work 
which led to the Science of Seeing. 


WHY THE 49-FOOTCANDLE CLUB? It was to 
dramatize the idea of 50 footeandles and 
to give it some of the romance and color 
of the old Forty-Niners that the 49- 
Footeandle Club was organized. Although 
the rules and regulations for membership 
in the Forty-Niners are based on 49 foot- 
candles or better, this exact level of light- 
ing is not the important thing. The main 
object is to stress 49 or 50 footcandles as a 
definite means of emphasizing the impor- 
tance of the Science of Seeing and its bene- 
fits for commerce and industry. 


5-POINT PROGRAM. The purpose of the Forty- 
Niners’ Club is five-fold . . . each point is 
backed with the thought of the advantages 
that better lighting offers the consumer: 


4 


1 


ARE YOU A 
FORTY- NINER ? 


1. To focus attention on the consumer 
advantages of higher levels of commercial 
and industrial lighting. 


2. To supply recognition to utility, manu- 
facturer, and jobber lighting salesmen who 
sell better installations. 


3. To enhance interest in the Science of 
Seeing and to remind people of the basic 
reasons for 50-footeandle lighting. 


4. To interest executives in 50-footcandle 
lighting for their own offices. 


5. To stimulate interest and conversation 
about better lighting generally. 


WHO IS ELIGIBLE TO JOIN? Membership in the 
Forty-Niners’ Club is open to any lighting 
salesman (utility, distributor, or manu- 
facturer) who is primarily responsible for 
selling a lighting installation totalling 49 
or more maintained footcandles. 


In order to qualify, an installation must 
have been sold since September 1, 1940 
and must be for 49 maintained footcandles 
or more of general lighting for at least: 
200 square feet of office space, 500 square 
feet of commercial space, or 2000 square 
feet of industrial space. 


HONORARY MEMBERSHIPS TOO. While active 
membership in the Forty-Niners will be 
for those who sell the benefits of modern 
lighting levels, any executive who works 
under 49 or more maintained footcandles 
of general lighting is eligible to honorary 
membership. 


. Members and 

honorary members of 

the Forty-Niners will receive the Forty- 

Niner emblem —a neat lapel button, as 

shown here. Aside from the privilege of 

wearing the emblem, it should serve as a 

constant reminder of what it stands for. 

It will also help provoke conversation and 

will give many opportunities to explain 
the desirability of better lighting. 


G-E MAZDA LAMPS 
GENERAL @ ELECTRIC 
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GET COMPLETE INFORMATION ABOUT 
“THE FORTY-NINERS” TODAY! 


For complete in- 

formation about the 

49-Footecandle 

Club, see your Gen- 

eral Electric lamp 

representative. He 

can give you copies 

of the simple application card and com- 
plete instructions for filling it out on each 
49 footcandle installation. Get in touch 
with him today! General Electric Co., 
Nela Park, Cleveland, Ohio. 


““NUGGETEERS”’ TO WIN 
GOLD NUGGET EMBLEM! 


Special deluxe, solid-gold nugget 
emblems as shown above will be 
awarded the 49-ers who keep right 
on selling 49-footcandle (or better) 
installations. Each regularly en- 
rolled member who sells five or 
more of these installations will be 
able to qualify for the Order of 
Nuggeteers. 


Made to 4004 
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Rodney Albright, Contractor, Coldwater, 
Mic 


Ray Anderson, Anderson & Veatch, 
Evansville, Ind. 

Raymond D. Arenberg, Commonwealth 
Edison Co., Chicago, Il. 

W. L. Arnold, Nashville Electric Service Co., 
Nashville, Tenn. 

Frank R. Auchy, Philadelphia Electric Co., 
Philadelphia, Pa. 

C. G. Baffer, Lincoln Park Tool & Die Co., 
Lincoln Park, Mich. 

V. K. Ballard, St. Joseph Ry. Lt. Ht. & Pr. 
Co., St. Joseph, Mo. 

C. A. Beatty, Appalachian Electric Power 
Co., Williamson, W. Va. 

Ernest Benson, Benson Manufacturing Co., 
Kansas City, Mo. 

J. N. Bess, G. E. Supply Corp., Columbia, Mo. 

L. Bogardus, Packard Motor Co., 
Detroit, Mich. 

Walter Boschen, Boschen Co., Architects, 
St. Joseph, Mo. 

Morris G. Braden, Minnesota Power & Light 
Co., Duluth, Minn. 

W. P. Browning, Ben Williamson Co., 
Ashland, Ky. 

Clinton E. Brush III, Architect, Nashville, 
Tenn. 

Joseph Calley, Murray Corporation of 
America, Detroit, Mich. 

Henry G. Clum, Jersey Central Power & 
Light Co., Asbury Park, N. J. 

J. H. W. Conklin, Consumers Power Co., 
Battle Creek, Mich. 

A. P. Corcilius, New York State Electric & 
Gas Corp., Oneonta, N. Y. 

R. S. Cowan, Graybar Electric Co., 
Detroit, Mich. 

Jerry Culligan, Fort Dodge Gas & Electric 
Co., Fort Dodge, lowa 

A. Ray Cumming, Public Service Co. of 
New Hampshire, Manchester, N. H. 

Donal M. Daley, G. E. Supply Corp., 
Detroit, Mich. 

W. H. Danforth, Litecontrol Corp., 
Boston, Mass. 

Fred H. Davis, Durham Public Service Co., 
Durham, N. C. 

Paul De Leon, Wisconsin Power & Light Co. 
Madison, Wisc. 

Norman J. De Young, De Young Electric Co., 
Fairmont, Minn. 

Cc. E. Ellis, G.E. Supply Corp., 
Philadelphia, Pa. 

Paul Feix, Southern Indiana Gas & 
Electric Co., Evansville, Ind. 

H. B. Fife, Fife-Pearce Electric Co., Detroit, 
Mich. 

Erna Fisher, The Hartford Electric Light 
Co., Hartford, Conn. 

M. W. Fitzsimonds, G.E. Supply Corp., 
Portland, Oregon 

R. E. Furbay, Furbay-Sommer Co., 
Canton, Ohio 

A. H. Gatward, Turner Electric Supply Co., 
Detroit, Mich. 

W. Trent German, Southern California 
Edison Co., Whittier, Calif. 

T. F. Gessner, Detroit Edison Co., 
Detroit, Mich. 

Mack Gilbert, Nashville Electric Service Co., 
Nashville, Tenn. 

Ernest Glick, Broadstreet’s Inc., 
Chicago, Il. 

Lawrence Goble, Indiana Service Corp. 
Fort Wayne, Ind. 

Harry Gold, Sun Ray Drug Co., 
Philadelphia, Pa. 

David Goldberg, Princess Shop, 
Huntington, W. Va. 

W. D. Gorman, The Hartford Electric 
Light Co., Hartford, Conn. 

W. G. Graham, Philadelphia Electric Co., 
Philadelphia, Pa. 


John A. Hand, Indiana General Service 
Corp., Muncie, Ind. 


HERE’S THE ROLL 
OF 49-ER MEMBERS ' \ 


(AS OF APRIL 17, 1941) 


G. K. Hardacre, Public Service Co. of 
Northern Illinois, Chicago, Ill. 


Russell M. Harding, Buffalo Niagara Electric 
Corp., Buffalo, N. Y 


George D. Hansman, St. Joseph Ry. Lt. Ht. 
& Pr. Co., St. Joseph, Mo. 


Peter B. Hansen, Graybar Electric Co., 
Minneapolis, Minn. 


Day L. Harper, Graybar Electric Co., 
Minneapolis, Minn. 


R. F. Hartenstein, Ohio Edison Co., 
Akron, Ohio 


Marshall A. Havenhill, Kansas City Power 
& Light Co., Kansas City, Mo. 


John D. Haverkamp, New Orleans Public 
Service, Inc., New Orleans, La. 


W. C. Hawkins, Louisiana Power & Light 
Co., Metairie, La. 


P. Hebert, Louisiana Power & Light Co., 
Metairie, La. 


R. E. Heisey, Bulldog Electric Co., Detroit, 
Mich. 


F. E. Held, G.E. Supply Corp., Akron, Ohio 

Norman B. Hickox, Chicago, Ill. 

Dezane M. Hoffman, Philadelphia Electric 
Co., Philadelphia, Pa. 

E. A. Holloway, Iowa Electric Light & Power 
Co., Cedar Rapids, lowa 

Ralph L. Huse, Graybar Electric Co., 
Boston, Mass. 

W. P. Hutcheck, Artcraft Electric Supply 
Co., Wilmington, Delaware 

Glade Ives, Graybar Electric Co., 
Kansas City, Mo. 


Frank F. Johnson, New York Power & 
Light Corp., Schenectady, N. Y. 

V. E. Jones, G.E. Supply Corp., 
Detroit, Mich. 

Phil C. Keller, The Miller Co., 
Cleveland, Ohio 

Emery F. Kennedy, Jr., Commercial 
Reflector & Mfg. Co., Los Angeles, 

Calif. 

E. M. Kerr, G.E. Supply Corp., 
Portland, Oregon 

Morris Klaus, Wolverine Light Supply Co., 
Detroit, Mich. 

Robert E. Lange, Eoff Electric Co., 
Salem, Oregon 

W. M. Langstaff, Appalachian Electric 
Power Co., Huntington, W. Va. 

Nicholas Leopold, Philadelphia Electric Co., 
Philadelphia, Pa. 

E. H. Lindsay, St. Joseph Ry. Lt. Ht. & 
Pr. Co., St. Joseph, Mo. 

G. A. Litsinger, Appalachian Electric 
Power Co., Charleston, W. Va. 

Charles C. Lucas, Mill Power Supply Co., 
Charlotte, N. C. 

R. A. Macomb, Kentucky & West Virginia 
Power Co., Ashland, Ky. 

E. G. Mangold, Ohio Edison Co., Akron, 
Ohio 


Thomas A. Marshall, Edwin F. Guth Co., 
Cincinnati, Ohio 

Howard J. Martin, Curtis Lighting, Inc., 
Milwaukee, Wis. 


Anthony L. McCabe, Light Control Corp., 
Boston, Mass. 


William M. McConnell, Commonwealth 
Edison Co., Chicago, Il. 

E. G. McGlinchey, St. Joseph Ry. Lt. 
Ht. & Pr. Co., St. Joseph, Mo. 

J.J. McGrath, Marshall Field & Co., 
Chicago, Ill. 

E. C. Melaas, Wisconsin Power & Light Co., 
Beloit, Wisconsin 


W. F. Minor, The Miller Co., Meriden, 
Conn. 


Walter C. Moore, Light Control Corp., 
Boston, Mass. 


E. G. Mortensen, Nebraska Power Co., 
Omaha, Nebraska 


Cc. C. Munroe, Jr., Fife Electric Supply 
Co., Detroit, Mich. 


Charles R. Murphy, G.E. Supply Corp., 
Avondale Estates, Ga. 


*G-E Members are not included 





E. A. Murray, Jr., Appalachian Electric 
Power Co., Huntington, W. Va. 


R. S. Musgrave, Appalachian Electric Power 
Co., Huntington, W. Va. 


S. R. Naysmith, The Miller Co., 
Meriden, Conn. 


Harry L. Nicol, G.E. Supply Corp., Detroit, 
Mich. 


Joseph A. Noser, Union Electric Co. of 
Missouri, St. Louis, Mo. 
Joseph Optican, St. Joseph, Mo. 


Emil J. N. Ott, Jr., Pacific Gas & Electric 
Co., Sacramento, Calif. 


B. L. Palm, Central Illinois Public Service 
Co., Springfield, Il. 


Philip Peeples, Georgia Power Co., 
Atlanta, Ga 


J. R. Pershall, Public Service Co., of 
Northern Illinois, Chicago, II. 

T. H. Posey, Commonwealth Edison Co., 
Chicago, II. 

R. Potter, Northampton Electric Lighting 
Co., Notthampton, Mass. 

P. H. Powers, West Penn Power Co., 
Pittsburgh, Pa. 

M. L. Putney, G.E. Supply Corp., 
Louisville, Ky. 


J. D. Rhoads, Graybar Electric Co., 
Baltimore, Md. 


Harold M. Richards, Virginian Electric, 
Inc., Charleston, W. Va. 


Edwin L. Riego, Marshall Field & Co., 
Chicago, II. 


F. A. Riley, G.E. Supply Corp., 
Springfield, Mass. 


H. A. Roseberry, Graybar Electric Co., 
Detroit, Mich. 


F. K. Rossitor, G.E. Supply Corp., 
Omaha, Nebraska 

John J. Rutherford, Jr., Philadelphia 
Electric Co., Philadelphia, Pa. 

Harry Ryan, Shepherd Electric Co., 
Baltimore, Md. 

John H. K. Shannahan, Indiana Service 
Corp., Fort Wayne, Ird. 

James Shute, Uxbridge Worsted Co., 
Uxbridge, Mass. 

Raymond L. Smart, Boston Edison Co., 
Boston, Mass. 

Chester C. Smith, Kansas City Power & 
Light Co., Kansas City, Mo. 


F. H. Smith, Appalachian Electric Power 
Co., Williamson, W. Va. 


Oscar Smith, Kansas City Power & Light 
Co., Kansas City, Mo. 


Arno Spiegel, Protective Electric Supply 
Co., Fort Wayne, Ind. 


George Struthers, Graybar Electric Co., 
Detroit, Mich. 

C. B. Talley, Appalachian Electric Power 
Co., Charleston, W. Va. 

Fred Telder, G.E. Supply Corp., 
Kalamazoo, Mich. 


E. E. Thacker, Jr., Bluefield Supply Co., 
Bluefield, W. Va. 


L. G. Tighe, Ohio Edison Co., Akron, Ohio 

Don Trefry, Detroit Edison Co., 
Detroit, Mich. 

Bernie Uhr, The Uhr Electric Co., 
Philadelphia, Penna. 

Donald E. Vincent, Central New York 
Power Corp., Syracuse, N. Y. 

A. J. Von Burg, Wisconsin Power and Light 
Co., Madison, Wis. 

Charles J. Weedin, Puget Sound Power 
and Light Co., Wenatchee, Wash. 


George E. Whitwell, Philadelphia Electric 
Co., Philadelphia, Pa. 


Tilghman Whitley, Louisiana Power & 
Light Co., Gretna, La. 

Leland A. Wilson, Van Meter Co., 
Cedar Rapids, lowa 


E. Burton Wolfe, Daybrite Reflector Co., 
Detroit, Mich. 


J. C. Young, Jr., lowa Electric Light & 
Power Co., Cedar Rapids, lowa 
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corner of the sty. A 150-watt lamp 
and R.L.M. type reflector fitted in the 
top of the shelter supplies the neces- 
sary heat. 

One Illinois farmer, who had sev- 
eral sows, built four of these brooders 
and installed them in separate un- 
used horse stables. By staggering the 





ELECTRIC heated pig brooder, big enough 
for one litter, can be built for under $10 


farrowing period of his swine he 
was able to put each sow and litter in 
a stable with a brooder for about 
ten days after farrowing. In this way 
he was able to put all his “first of 
March” pigs through in time for a 
top 7-cent price in August, and made 
a neat profit on the transaction. 


“Make Every Home” 
Employees’ Campaign 


The story of the “Make Every 
Home” campaign of the Community 
Public Service Company, while not 
particularly spectacular in terms of 
the actual gross load and revenue 
added, deserves to be told because it 
is the story of a whole-hearted em- 
ployee effort and what that effort can 
do to build load for a company which, 
because of the nature of its territory, 
must operate without a formal sales 
organization. 

To set the stage a little: Com- 
munity Public Service Company, with 
headquarters in Ft. Worth, Texas, 
serves 167 small towns and communi- 
ties with an aggregate population of 
128,416, or 769 per town on the aver- 
age. Of these towns, 121 are scattered 
across Texas from the Panhandle to 
the Gulf Coast, eleven are in south- 
western New Mexico, 31 in Kentucky 
and a small group in northern Louisi- 
ana. 

In all, 34,868 electri: 


there are 


customers. 
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Approximately 209 per 


A total of 275 electric em- 
ployees—less than two per town— 
handle the company’s business and 
do all the selling. 

When the company set out in the 
fall of 1939 to contact every customer, 
in an eight-week “Make Every Home” 
lighting sales campaign, it meant that 
every electrical employee would have 
to contact, on the average, 127 cus- 
tomers to do the job laid out, if they 
worked alone. But they didn’t. Not 
only regular employees but wives of 
employees and extra employees con- 
tributed their efforts. As a result, 
more than 90 per cent of the custom- 
ers were called on in most of the dis- 
tricts and a large percentage sold bet- 
ter lighting in one form or another. 
In three towns on the system every 
customer was sold some piece of 
lighting equipment. 


town. 


Results 


When the campaign statistics were 
compiled it was found that lamp bulb 
sales reached the impressive total of 
2,672,222 watts for an average of 76.3 
watts per lamp. We have no way of 
knowing how many non-employees 
contributed to this total, but on an 
electrical employee basis this repre- 
sents 9.7 kw. per employee. Besides 
lamp bulbs, the campaign featured 
I.E.S. lamps and the company reports 
a total of 1,242 units sold for an 
average of 4.5 per employee. Non- 
L.E.S. lamp sold aggregate 
1,661, or 6.04 per employee. Some 


units 








index of individual performance is 
given by the fact that 26 employees 
sold ten I.E.S. lamps or more, and 
one employee, Joetta Colwell of 
Pecos, Texas, sold 43 during the 
campaign. 


Better Light for 
Home Students 


Featuring the benefits of improved 
lighting in the home for students, the 
Boston Edison Company effectively 
contrasted old and modern methods 
in a cottage at the recent Book Fair 
in the Boston Garden. 

At the right window was shown a 
study room lighted by a 40-watt bulb 
in an antiquated gooseneck fixture 
and at the left a similar room 
equipped with a 100-watt student desk 
lamp and a 100-200-300-watt floor 
lamp having three 40-watt candela- 
bras in addition to the larger bulbs. 
200-watt lamp of the main unit suf- 
ficed with the candelabras to provide 
a display emphasizing the likely coin- 
cidence of good marks and good 
lighting, together with that of bad 
marks and bad lighting. 

Double accent was achieved by 
arranging the exhibit for high visi- 
bility both inside and outside the 
cottage. The home-lighting division 
of the company sponsored the dis- 
play and obtained many leads for 
better illumination from visitors dur- 
ing the six days of the fair. 


ILLUMINATION contrasts arouse interest at Boston Book Fair. Display contrasts high 
marks at school and 200 watts of lighting (left window) with low marks at school and 
40 watts of lighting (right window) 
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E All the light you need now 


va TT a ET MEL 


Freedom to rearrange operating equip- 


ment without changing lighting eee with IVANHOE 


7 f A a “a 

Sauunael ‘ 50 FOOT CANDLER 
LIGHTING ENGINEERS! a ° 
The Miller Company believes that , , ‘i RLM Conidénnous Wiheway 
the intelligent way to work with fA J 
Sethe stevy af dboet haneliin tes aw | FLUORESCENT 
the user from modern and effi- f 
smsten senior aati f | LIGHTING SYSTEM 
more than 500,000 power users ; 


with that kind of story. It is part of a : 
regular planned monthly program. gF 


@ IVANHOE FLUORESCENT “50 FOOT CANDLER” 
offers these 3 great lighting benefits to key industries— 
aviation plants, textile mills, manufacturing plants of all 
types. IVANHOE “50 FOOT CANDLER” will do these profit- 
able things for you because it is mot a lighting fixture but a 
lighting system...the first RLM Continuous Wireway Fluores- 
cent Lighting System providing new higher levels of illum- 
ination at economical cost. 

In one case, for example, a well-known manufacturer 
made a net saving of $8,000! In another, a key Defense 
plant, the operating cost of “sO FOOT CANDLERS” was but 
a fraction of a cent per man-hour of production! In still 
another case, exclusive features of the “so FOOT CANDLER” 
gave the user the option of adding a third lamp for a 45% 

Cin increase in illumination when, as and if he needed it! 

Think what similar benefits could mean to you in your 

THE MARK OF A plant right now! Then... 


Write today for new “50 FOOT 
COMPLETE LIGHTING SERVICE at ieee 


MILLE R COMPAN Y 
MERIDEN, CONN. 
Pioneers in Good Lighting Since 1844 


i 
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Circuit Breaker 
breaker of 


Magne-blast type circuit 


higher rating is available for applications 
mills, 


in steel chemical, automotive and 





Type ''AM-10-25'' magne-blast circuit breaker, 
7,500 volts, 1,200 amp. General Electric Co., 
Sct i: Wi: 


renectagy 
industrial plants, as well as in central sta- 
tions. It is rated 250,000 kva. for services 
from 4,200 to 7,500 volts. Higher insula- 
tion and service voltage ratings have been 
obtanied by co-ordination of insulation in 
the are chute, increased phase spacing 
and a separate box carrier for each phase. 


* 
Connectors 
Plate grounding connectors: maximum wire 
sizes Nos. 4, 1/0, 4/0 and 500,000 i 
Frankel Connector Co., !77 Hudson St., New 
York. N. Y. 
Connectors clamp one, two or three 
grounding cables to a flat surface. Con- 
nector bodies, of Electrical bronze, have 


smooth cast wire and a ground 
plate contact surface. Standard sizes with 
Everdur hardware with oval shank bolts 
clamp to 3-in. plate. 


groove 


Resistors 


Resistance 
Philadelphia, Pa. 


Type "FL" resistor. International 
Company, 40! N. Broad St., 


For d.-c. operation of fluorescent lamps, 
the resistance units are wire wound with 
molded 1,250-volt insulation topped by a 
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EW EQUIPMENT 


metal strip to aid in heat dissipation, and 
are sufficiently small to fit in the fixture 
channel. Units are said to operate at a 
temnerature rise of from approximately 
10 to 50 deg. C. Available in a complete 
line of voltages and sizes to fit standard 
wiring strips. 


Heat-treating Machine 


Two new models of high-frequency heat- 
treating machines are offered, one for ap- 
plications for forming and forging; other 
for localized “Tocco”-hardening. In the 
hardening machine, a transformer hous- 
ing and work pan have been added to 
the otherwise flat-topped basic unit. Both 
models, 20 kw. output, use the same high- 
frequency motor-generator sets, supplying 
9,600 cycles of high-frequency current at 
220 volts, and have required control 
devices. 





Model 


"Tocco Junior" 
apacity 20 kw. output; transformer housing 
nit for hardening. The Ohio Crankshaft Co., 


heat-treating machine; 


Ohio. 


Cleveland, 





Who Makes What? 


Electrical Buyers Reference,"' published 
annually. Electrical World, 330 West 42d St., 
New York N Y 


Names, addresses and products of elec- 
trical manufacturers are catalogued in this 
convenient, annual publication for public 
utility, industrial, engineering and other 
major electrical buying interests. 
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Transformers 


For outdoor use on distribution systems, 
a new line of smaller, lighter transformers 
use “Hipersil,” a new magnetic steel which 





Hipersil distribution transformer (right). Sizes 
> to 500 kva. for 2,400, 4,800, and 7,200 volts; 
size 10 kva. illustrated. Westinghouse Eiec- 
tric & Mfg. Co., East Pittsburgh, Pa. 


has a flux-carrying capacity of about one- 
third greater than that of ordinary silicon 
steel. This facilitates reductions in size 
and weight as much as 25 per cent in some 
sizes. Reduced impedance, especially in 
units smaller than 25 kva., has improved 
voltage regulation on the average of 10 
per cent. Lowered thermal gradients be- 
tween coils and insulating oil have in- 
creased short-time overload capacity. In 
single-phase units maintenance is simpli- 
fied by a new type of wound core, fabricated 
into two solid pieces that are strapped to- 
gether around the coils. If coils need 
replacing, the operation can be performed 
quickly by removing the strap and lifting 
one-half of the core out of position. Three- 
phase units have stacked cores similar to 
those used in conventional transformers. 


Industrial Fluorescent 


Model ''2026'' fluorescent industrial unit; uses 
two 100-watt lamps; corrected for power fac- 
tor and stroboscopic effect: for 110-125 or 
229 to 250 valts a.c. Mitchell Mfg. Co., Ghi 
cago, Ill. 


Designed for large-area, high-intensity 
lighting in industrial locations, this fixture 
uses two of the recently announced 100 
watt, “T-17” lamps. Vitreous porcelain 
finish reflector provides an even spread 
of light with a 13-deg. angle cut-off, the 
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Ends of unit are closed, 
with ventilating louvres on top and ends 


Cable Reel Jack 


New addition to a line of jacks has 
been announced, for handling cable reel 
so that cable, wire rope, barbed wire o1 
rope can be paid out or rolled onto the 





-het type cable reel jacl 
Templeton, Kenly & Co., 


stringing communication lines and power 
used in pairs, one on 

Ratchets provide 
lowering of 
Lifting hook on 
jack accommodates spindles un 
in diameter, 


construction: 


Cooking Appliance 


may be used for cooking complete meals, 


warming, canning, as well as storing idle 
An 18-qt. roaster oven is glass- 


signal-light 
turned on and off automatically by a time 





NESCO CHEF 
Enameling & Stamping Co., 


cooking unit, 
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clock. Surface and broiler unit, 
three-heat switch, has 600-, 1,200- 
1,600-watt combinations. Oven element, 
1,320 watts, controlled by bi-metallic ther- 
mostat. Appliance furnished with 
110—120-volt 


attachment for operation on 
service, 


Tachometer 


A.c. tachometer. Westinghouse Electric 


Mfg. Co., East Pittsburgh, Pa. 


New a.c. tachometer, without brushes or 
commutator, has been developed to over- 
come undesirable features of the conven- 
A.c. voltage gener- 
ated is rectified and indicated in terms of 
rotational or linear speeds: calibrations 
can be in revolutions per minute, feet per 
minute, gallons per minute, or other units 
depending on the application. Non-spark- 
ing generator permits use of instrument 
where explosive vapors are present. 


tional d.c. tachometer. 


Infra-red Lamps 


Three new infra-red heat lamps 
been announced by the company. 
of the lamps have clear bulbs, for use with 
the standard gold-plated or “Alzac” re- 
flectors. The third lamp does not require 
any separate reflector since it has 
own reflector lining sealed inside to keep 
it free from oxidation and the collection 
of dust, dirt and fumes. The manufacturer 





Infra-red heat lamps; 250 watts, 105-120 volts. 
Birdseye Div.. Wabash Appliance 
Brooklyn, N. Y. 


states that the reflector lining will keep 
heat-reflecting value for the 6,000-hour life 
of the bulb because it is made of pure 
solid silver which is sealed inside 


gas-filled bulb. 


Air-Conditioning Units 


Models ‘'40,"" "61-A,"' ''76-A'' air-conditior 
ing units for window mounting; cooling ca 
pacity, 3,675 B.t.u., 5,750 B.t.u. and 7,500 
B.t.u., respectively. Model 91A, console cabi 
net, 9,100 B.t.u. Philco Corp., Philadelphia 


Pa. 


Four new models of portable air-condi- 
tioning units, three window units and one 
floor cabinet model, have been announced 
by the company. Units cool, dehumidify. 
filter and circulate air. Largest window 
and floor models deflect air stream 


almost horizontal to vertical. 
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SEE OPPOSITE PAGE 


e « «a few typical 


eS 


CONDUCTOR 
SS 


CLASS 
A—2 and 3 


Pitta 
Ce Mamba alae 
{ 7.5 to 34.5 KV. 
Meets all NEMA 
requirements 
for strength and 
PC hae oe 


CLASS 
B-4,5 and 7 


Insert top and 
outside bonded 
rhe 
7.5 to 34.5 KV. 
Meets all NEMA 
requirements 
for strength and 
PCR ae ee 


- and the new 


Lame) a 


for 5, 6, ad 7 inch size 
double channel. 
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RAILWAY ano INDUSTRIAL 
ENGINEERING COMPANY 


GREENSBURG, PENNA 
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RUBBER COVERED POWER CABLES e BUILDING WIRE 


CRESCENT 


CABLES SUPPLY 
for DEFENSE 


Among these are 
POWER CABLES 
CONTROL CABLES 
SIGNAL CABLES 
PORTABLE CABLES 
BUILDING 


ATGVS GAUONUYV 


POWER 







WIRES 


SGQuUOS ATGIXaATA © 


Te a ace 


CRESCENT INSULATED WIRE & CABLE CO. 


CRESCENT 


WIRE and CABLE 


Factory: TRENTON, N. J.— Stocks in Principal Cities 





CRESCENT ENDURITE SUPER - AGING INSULATION 





TECHNICAL LITERATURE 


Wire—Specifications for building wire 
and cable—single and multiple conductor, 
rubber and synthetic insulated, fibrous 
and lead covered—also fixture wire, non- 
metallic sheathed cables, service entrance, 
service drop and underground service en- 
trance cables are contained in a new 52- 
page publication issued by United States 
Rubber Co., Rockefeller Center, New York, 
N. Y. Tables on wire gages, solid and 
stranded copper wire and conduit are in- 
cluded. 


Report—“Distribution Transformer Load 
Supervision” is the subject of a report of 
the Overhead Distribution Group of the 
Transmission and Distribution Committee, 
Edison Electric Institute. This report 
outlines various methods in use, including 
both field testing and office record exami- 
nations, to determine the actual loads be- 
ing carried. Methods are given for analyz- 
ing local conditions to determine criteria 
for maximum allowable loading. Copy 
may be obtained from Edison Electric In- 
stitute, 420 Lexington Ave., New York, 
N. Y. Price $1.50 to non-members in 


U.S.A. 


CONTROL SELECTION CHart—A new pub 
lication, “How to Select Control for D.C. 
Motors,” explains in simple language the 
functions of a d.c. controller, types of 
control, protection afforded by d.c. con- 
trol and methods of starting and stopping 
d.c. motors. The chart in the center 
spread lists features, enabling the user 
of d.c. motors to make a selection of man- 
ual, magnetic, non-reversing and reversing 
control. The six-page publication, GEA- 
3531, is issued by the General Electric Co., 
Schenectady, N. Y. 


Protective Licutinc-—-An_ engineering 
bulletin, “Protective Lighting for Indus- 
trial Plants,” has been issued by and may 
be obtained from the Holophane Com- 
pany, Inc., 342 Madison Ave., New York, 
N. Y. It gives data on mounting heights 
and spacing of fixtures for fence and gen- 
eral and localized yard lighting, also light 
distribution curves and_ illustrations on 
application of various light distributions 
to different practical conditions. 


InpEx—American standards, adapted and 
proposed, representing general agreement 
as to best current practices in various in- 
dustrial fields and in fields of industrial 
and public safety, are listed by designa- 
tion number and alphabetically in A.S.A. 
publication No. 1401. Copy of the sixteen- 
page index may be obtained from Amer- 
ican Standards Association, 29 West 39th 


St., New York, N. Y. 


Rupser—“Effect of Carbon Black on 
Electrical Conductivity of Rubber” is a 
summary covering recent results of further 
studies on compounding carbon black in 
rubber. It is included in a four-page issue 
of Carbon Black Bulletin, available from 
Godfrey L. Cabot, Inc., Boston, Mass. 


InpustRiAL Wirtnc—Bulletin No. 403. 
published by Bull Dog Electric Products 
Co., 7610 Jos. Campau Ave., Detroit, Mich.. 
discusses the application of “BUStribu 
tion duct system” for industrial plants and 
commercial buildings. Typical layouts ar 
diagrammed and information is included 
telling how to estimate a job using thi- 
duct system. 
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Defense Work Rushed 
by General Electric 


Substantial progress toward getting 
its defense work in “high gear” was 
reported by General Electric Co. in a 
statement to stockholders accompany- 
ing the quarterly dividend checks. 

Chairman Philip D. Reed and Presi- 
dent Charles E. Wilson stated that 
much of the blueprint and tooling-up 
stage had been left behind and that 
the company is now at a point where 
“much of the equipment so urgently 
needed is coming off the production 
lines in steadily increasing quantities.” 

New factories have been built at a 
cost of $50,000,000, it was said. Orders 
now total $500,000,000, 75 per cent for 
defense. About 105,000 people are 
now on the payrolls. 

The company is employing hundreds 
of subcontractors in an effort to ex- 
pedite its defense contracts and is 
seeking additional concerns able to 
handle precision work of the type re- 
quired by Army and Navy specifica- 
tions. 

Beginning immediately, the exten- 
sion of resources of the company, 
normally concerned with research and 
development of radio and television re- 
ceivers and electronic tubes, will be 
devoted in a large measure to vital de- 
fense production of an electronic na- 
ture for which a sudden need has 
arisen, Mr. Wilson said. 


Let $2,325,000 Contracts 
for Watts Bar Plant 


TVA has awarded contracts for equip- 
ment for a third generating unit at the 
power plant at Watts Bar Dam. The 
initial station was designed for a ca- 
pacity of 120,000 kw., and additional 
equipment will advance this to 180,000 
kw. The following contracts have been 

warded: 


Steam 


turbine-generator unit, 60,000 
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kw., to General Electric Co. at $912,126; 
high-pressure boiler award, Babcock & 
Wilcox Co., $711,719; condenser, with 
auxiliary equipment, Foster-Wheeler Corp., 
$114,500; piping and accessories for tur- 
bine and boiler units, Grinnell Co., Provi- 
dence, R. I., $145,992; three main trans- 
formers and auxiliaries, Moloney Electric 
Co., $127,710; two oil circuit breakers for 
station switchyard, Westinghouse Electric 
& Manufacturing Co., $54,800; two boiler 
feed pumps with auxiliary equipment, In- 
gersoll-Rand Co., $45,974; Westinghouse 
will also furnish closed feedwater heaters 
and evaporators, $32,468; American Blower 
Co. forced and induced draft fans, $29,780; 
Lock Joint Pipe Co., East Orange, N. J., 
pressure reinforced-concrete pipe installa- 
tion for water supply, $57,871. 


Allis-Chalmers Net 
Lower for Quarter 


Net profit of Allis-Chalmers Manu- 
facturing Co. for the quarter ended 
March 31 was $596,469, equivalent to 
33 cents a common share. This com- 
pares with net of $969,869, or 54 cents 
a share, in the same quarter last year. 

Unfilled orders on March 31 totaled 
$72,372,294, as against $21,313,400 a 
year ago and with $59,755,289 at the 
end of 1940. 

Billings for the first quarter this 
year totaled $20,273,380, against $18,- 
571,154 in the March, 1940, quarter. 

The shrinkage in net income in the 
current quarter, the company said, re- 
sulted from the strike at the West 
Allis Works, which lasted 76 days and 
resulted in a very large unabsorbed 
burden. 


G. E. Wage Increase 


Factory workers in the major plants 
of General Electric Co. will receive an 
increase of 10 cents an hour, retroac- 
tive to April 7, as a result of an agree- 
ment reached with the United Electric, 
Radio and Machine Workers of Amer- 
ica (CIO). The increase will affect be- 
tween 75,000 and 80,000 workers. 


1941 





Issue lst Quarter 
Profit Statements 


Babcock & Wilcox Co. and wholly 
owned subsidiaries in report for quar- 
ter ended March 31, 1941, show net 
profit of $1,221,300 after depreciation, 
interest, federal income taxes, excess 
profits taxes of $805,700, etc. This is 
equal to $1.82 a share on 671,970 
shares of capital stock and compares 
with $829,565, or $1.23 a share, in 
March quarter of previous year. 

The company’s equity in profits, less 
losses, of companies more than 50 per 
cent owned but not wholly owned, less 
dividends declared, amounted to $184,- 
717 in March quarter of this year, 
against $152,838 in like period of pre- 
ceding year. 

Other companies reporting 
quarter earnings follow: 


first 


EvLecrric Storace Batrery—Orders re- 
ceived for first quarter compared favorably 
with the same period last year and ship- 
ments are higher, R. C. Norberg, president, 
stated at the recent annual meeting. The 
backlog on April 1 was well above the same 
date last year, reflecting defense activities. 
The company, according to Mr. Norberg, 
will more than earn the first-quarter divi- 
dend of 50 cents a share paid recently. 


Weston ELectricaL INSstruMENT—Ship- 
ments in first quarter were above $2,000,- 
000, compared with sales of $6,089,467 in 
the whole of 1940, Edward F. Weston, 
president, stated at the recent annual 
meeting. Sales in January and February 
this year were $1,400,000, and net profit on 
these sales after normal income taxes and 


estimated excess profits taxes were 
$179,889. 
Hycrape SytvantA—Net income after 


all charges and taxes, $283,220, equivalent 
to $1.18 a share on the common stock 
after the preferred dividend requirement. 
Provision for federal income and excess 
profits taxes has been set up for this first 
quarter at increased rates in anticipation 
of an upward revision of federal taxes this 
year. 


MINNEAPOLIS-HONEYWELL REGULATOR — 
Net income, excluding operations of Eng- 
list and Swedish subsidiaries, $554,124, 
compared with consolidated net income 
of $294,704 last year. Net sales, $3,878,061, 
against $2,772,203. 
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FOLLOW THESE LINES 
Ae MO 5:82) FV WAL Ok 


When you're out for high efficiency 
at low cost, that’s the time to come to 
GRAYBAR for Crapo Steel Conduc- 
tors. An unusual combination of high 
tensile strength and electrical con- 
ductivity cuts maintenance costs “to 





the bone.” Then, too, red tape and 
annoying delays are kept to a mini- 
mum when you deal “via GRAYBAR.” 
For economy and efficiency all along 
the line, for steel conductors or other 
pole-line needs, call on GRAYBAR. 








Crapo HTC-130 Stranded (3-wire) Steel 
Conductors ... Available in Nos. 4, 6 and 
8 B.W.G. Stranded (3-wire). Permit longer 
spans with greater ground clearances, decrease 
service interruptions. Particularly suited to 
branch primary circuits supplying farm and 
residential service. Write GRAYBAR today for 
10-page booklet containing engineering data 
on electrical and physical properties. Ask for 
Bulletin 107. 


Crapo HTC Galvanized Steel Conductors 
... Ideal for rural distribution systems where 
individual load units are small and distances 
covered are relatively great. Quickly and eas- 
ily installed. Bulletin 105, which gives the 
story from beginning to end, is yours for the 
asking. Write for your copy today. . 


Branches in over 80 Principal Cities 


ee RAT ae ses@t aeee ila lh 


Executive Offices: 


Graybar Building, New York, N.Y. 








Shipments of Oil Business 
Show Gain in February 


Shipments of oil burners in Febru- 
ary totaled 16,091 as reported by 159 
manufacturers to the Department of 
Commerce. This compares with ship- 
ments of 11,522 a year ago as reported 
by 170 manufacturers. January ship- 
ments totaled 16,203, against 12,963 in 
January, 1940. 

New orders in February totaled 
16,328, against 18,513 in January and 
11,239 in February, 1940. Unfilled or- 
ders at the end of the month totaled 
10,590, against 10,353 in January and 
2,767 in February, 1940. 


Westinghouse Wage Pact 


Westinghouse Electric & Manufac- 
turing Co. has reached an agreement 
with the United Electrical, Radio and 
Machine Workers’ Union (CIO) on a 
proposed wage increase, equivalent to 
a minimum of $4 weekly, for 45,000 
workers in 24 plants. The increase 
was agreed upon at a conference in 
New York after months of negotiations. 

An agreement for wage increases of 
$18 a month for salaried union em- 
ployees has been reached with the CIO 
union. 

* 


Cutler-Hammer Warehouse 


Cutler-Hammer, Inc., announces the 
establishment of a warehouse at 131 
Clarendon St., Boston, Mass. To ob- 
tain the utmost efficiency in the opera- 
tion of the new warehouse, the com- 
pany’s Boston sales office has been 
moved to new and larger quarters ad- 
joining the warehouse. 


Announces Wage Increase 


A general wage increase of approxi- 
mately 74 per cent, applying to all 
hourly workers and effective as of April 
21, has been announced by the Hygrade 
Sylvania Corp., Salem, Mass. About 
4,000 employees in the company’s six 
Massachusetts and Pennsylvania plants 
will be affected by the increase. 


— EE NEE EnIIEIIRRREEEEEnenenenmnenaal 


New York Metal Prices 
April 29, ‘41 April 23, ‘4! 


Cents per nts per 

Pound ‘ound 

Copper, electrolytic...... 12.00* 12,00* 
Lead, A. S. & R. Price... 5.85 5.85 
EE foccnsaccboyeas ss 14.00 14.00 
Nickel, Ingot............ 35.00 35.00 
BEE SEB occ sic vcvsesace 7.64 ie. 
oe ee 51.75 52.37 
Aluminum, 99 per cent.. 17.00 17.00 


* Delivery Connecticut Valley. 
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ROLLER-SMITH 


Direct Current 


Ammeters 
Voltmeters 
Milliammeters 
Millivoltmeters 


Alternating Current 


Ammeters 

Voltmeters 
Wattmeters 
Frequency Meters 
Power Factor Meters 
Synchroscopes 


Rectangular Triplex 
Ammeters 


Horizontal Edgewise 
Triplex Ammeters 


ELECTRICAL WORLD 


SWITCHBOARD INSTRUMENTS 


Switchboards * Metal Enclosed Switchgear + Electrical Instruments 
Indoor and Outdoor Oil Cirevit Breakers * Air Circuit Breakers 


May 3, 


D.C. AMPERI 


: 
mane ev Roller-Smith Co. 6 
% 4 TYPE ROD NO... OSS66 








—and you'll find this Roller-Smith D.C. switchboard am- 


meter a sturdily built, yet highly sensitive instrument. 


Its design has been balanced to give best overall perform- 
ance. The tungsten steel magnet is generously propor- 
tioned. The permanent magnet moving coil mechanism is 
effectively damped. Sturdy bridge construction assures ac- 
curate spacing and permanent calibration. The features 
found in the d-c ammeter are typical of the complete Roller- 
Smith line of a-c and d-c switchboard instruments. Get 


complete information today from our nearest representa- 


tive or write Roller-Smith, Bethlehem, Pennsylvania. 





ilies, ama 
A eee MOTE 


MB yua tht 300 
SAN ENE. 
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Primary dead ending with 
Reliable 


Straight-Thru 
Dead Ends 







e@RELIABLE STRAIGHT-THRU 
DEAD ENDS with rigid clevis 
make convenient, low cost and 
high strength connections to disc 
insulators. The end of the wire 
can be fed STRAIGHT-THRU 
the unit and used as a jumper. 
Hole in clevis enables the lineman 
to insert bolt for attaching rope 
blocks when pulling slack. The 
dead end has the same design 
features as the Reliable Straight- 
line Splice. 


ELECTRIC COMPANY 
OVER 30 YEARS SERVICE TO THE UTILITIES 


a ry ras 











Field Reports on Business 


The effects of strikes in industrial and defense plants is being felt in retail 
sales. While forward buying continues in good volume, there has been noted a 
slackening off. Utilities continue purchase of a variety of equipment as con- 


struction programs are speeded. 


NEW YORK 


Expansion of inventories is now being 
slowed up by delayed deliveries from sup- 
pliers. Strikes have delayed production in 
many plants. As new orders to manufac- 
turers continue to rise, production schedules 
are being speeded to increase the rate of 
shipments. The volume of backlog of orders 
has reached such proportions in many 
plants that subcontracting is being pushed 
more so than in the past. 

Work of the Price Control Administra- 
tion is expected to be speeded to the point 
where control will be exercised over a 
large variety of commodities. Shortages in 
some lines is expected to force manufac- 
turers of consumer goods to reduce produc- 
tion to release materials for defense pro- 
duction. 

So far utilities have not been severely 
cramped on deliveries. Orders have been 
placed well in advance and no immediate 
pinch is expected. Plant expansion is going 
along on schedule and new generating 
capacity planned as needed. 

A $1,100,000 power plant is to be built 
by the Atmospheric Nitrogen Corp. at 
Henderson, Ky. A $2,000,000 power plant 
has been started by Aluminum Ore Co. 
at Mobile, Ala. General Electric Co. has 
plans for a $50,000 addition to its plant 
on the East Orange-Bloomfield, N. J. line. 

Utilities are ordering switchgear, trans- 
formers, capacitors, lightning arresters and 
instruments among other equipment. 

Machine tool shipments for March are 
estimated at $57,400,000, against $29,000,- 
000 a year ago. February shipments were 
$54,000,000. 

Construction awards last week were 
$107,090,000, 62 per cent over the preced- 
ing week and 107 per cent ahead of a 
year ago. 


PACIFIC COAST 


Retail merchandising business, except 
during the usual Easter season spurt, has 
increased only slightly over last year. The 
major effort, so far, has been by whole- 
salers and manufacturers upon dealers 
who have bought heavily in anticipation 
both of heavy mid-year business and 
lengthened deliveries, but consumer buy- 
ing is expected to set new records during 
latter May and then to continue all year. 

California industrial developments in- 
clude a $250,000 magnesium factory at 
Emeryville, a tripled capacity in a Niles 
steel plant and a $500,000 addition to the 
permanent magnesium plant at Sunnyvale. 
Pacific Coast firms are concerned over 
gradual withdrawal of intercoastal boat 
service through the Panama Canal and 
the governmental requisition of these boats 
for urgent Trans-Pacific service. This may 
presage transcontinental rail shipments, 
with consequently higher freight charges, 
and also greater strain upon, and conse- 
quently heavier purchasing by the rail- 
roads. Recent apparatus orders include 
three Westinghouse 12,000-kva. transform- 
ers, costing $53,298, for Tacoma; $51,577 
for 230-kv. switchboard equipment for 
Grand Coulee; $278,000 G.E. miscellaneous 
equipment for service expansions at Brem- 
erton navy yard; $192,283 for substations 
and transformers for Fort Lewis, near 
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Tacoma, and two 230-kv., 600-amp. West- 
inghouse circuit breakers for Grand Coulee, 
costing $143,565. The outstanding bidding 
jobs cover a 30,000-kva. generator for Par- 
ker plant in Arizona and much heavy ma- 
chinery for the Shoshone project in Wy- 
oming. 


NEW ENGLAND 


Leveling off the previous strong upward 
trend in buying continues in this area and 
is attributed in some measure to a scarcity 
of equipment as a result of difficulty in 
procuring metals. Small motors and con- 
trol apparatus are in demand, but sales 
have fallen off during the past month on 
account of lack of essential metals for 
their manufacture. Deliveries of motors have 
been lengthened in some cases to ten 
weeks; activity in selling supplies for re- 
vamping equipment in textile mills is re- 
ported and machine tool builders are 
receiving orders for small tools, gages and 
precision instruments in good volume. 

Norwood (Mass.) Municipal Light De- 
partment is receiving bids for a 2,000-kva. 
substation. Electric furnace sales recently 
noted in New England include a 55-kw. 
heat-treating furnace for an eastern Massa- 
chusetts plant which plans further addi- 
tion in the near future, and a $4,600 or- 
der to the Stanley P. Rockwell Co., Inc., 
Hartford, Conn. 

Collyer Insulated Wire Co. has been 
awarded a contract for electric cable 
amounting to $14,596. Sharply rising pay- 
rolls and a continuance of steady employ- 
ment are stimulating residential building 
and an interest in electrical appliances. 
Retail trade in New England increased 15 
per cent last week as compared with 1940. 


CHICAGO 


Industrial activity gained further mo- 
mentum last week, primarily through dis- 
tribution of defense orders and sub-con- 
tracts. Employment and payrolls made 
further gains during April and several in- 
stances of a shortage of skilled labor were 
reported. Jobs were up 18 per cent and 
wages 30 per cent over a year ago. Retail 
trade shows an average increase of ap- 
proximately 16 per cent over the same 
period last year and dealers report an 
excellent demand for electrical appliances. 

Investment in industrial plant expansion 
during the past 30 days amounts to $16,- 
415,000, an increase of 450 per cent over 
last year for the same period. Chicago 
Transformer Co. will build an addition to 
cost $75,000 and Tuttle and Kift, Inc., will 
spend $120,000 for additional facilities to 
meet the demand for electric range parts. 
Plans have been made to install new light- 
ing equipment in the Loop district, with a 
trial installation to be made in one block 
next week increasing the wattage from 
3,500 to 12,000. 

Defense orders placed in this area last 
week included electric equipment as fol- 
lows: Wire and cable, $32,450; switch- 
boards, $60,445; transformers, $111,610; 
portable drills, $61,485; electric trucks, 
$104,940; oil switches, $15,459; circuit 
breakers, $17,520; electric furnaces, $162,- 
351; washing machines, $53,236; conduit, 
$69,123. 
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~ the Clean, Dry 
Oil Required 


for— 


The higher purifying efficiency and higher daily capacity of De Laval Insu- 
lating Oil Purifiers are two reasons why they are used by most of America's 
largest power systems. 

These two advantages result in greater protection for transformers and circuit 
breakers, because they make it possible to economically maintain oil at a higher 
dielectric value. 

De Laval Insulating Oil Purifiers require a minimum of attention and operate 
over long runs at top efficiency and capacity. Water is continuously dis- 
charged. 


Write today for Bulletin No. 107 which fully describes De Laval Insulating Oil Pur- 
ifiers and their economy features. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 427 Randolph St., Chicago 


DE LAVAL PACIFIC COMPANY, 61 Beale St., San Francisco 
THE DE LAVAL COMPANY, Limited 


Montreal Peterborough Winnipeg Vancouver 
__ a ' is . © : 
.—l azz 1 , i . 
“= ase Bhs & ; 
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Indiana Service Elects 
Hill Vice-President 


J. Calvin Hill, assistant secretary of 
the Indiana Service Corp., Fort Wayne, 
Ind., has been named a vice-president 
of that utility, and L. Kenneth Kimmel, 
now assistant treasurer, was elected 
treasurer. 


Both Mr. Hill and Mr. Kimmel have 





J. C. Hill 


had considerable experience in the elec- 
tric public utility and transportation 
field and have been associated with the 
corporation for a number of years in 
executive capacities. 


> Harry TECKLENBERG, superintendent 
of Puget Sound Power & Light Co.’s 
northern division, with headquarters at 
Everett, Wash., has resigned to join the 
engineering staff of the Boeing Air- 
craft Co. He will supervise electrical 
production. 


> WiLLiAM SpRARAGEN, technical secre- 
tary and editor, American Welding 
Society, New York, N. Y., has been 
awarded the Samuel Wylie Miller 
Medal of the society for 1940, “for 
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his work on the welding research com- 
mittee, as editor of the Welding Journal 
and his part in promoting the ideals 
and work of the American Welding So- 
ciety.” He is president of the Sprara- 
gen Engineering Corp., New York. 


> James T. Deppe, formerly in charge 
of lighting sales and dealer co-ordi- 
nator for the Central Arizona Light & 
Power Corp., has been appointed new 
residential sales manager. Mr. Deppe 
has been associated with the Arizona 
utility since 1937. 


> W. A. Perry, superintendent. elec- 
trical and power departments, Inland 
Steel Co., East Chicago, Ind., has been 
elected president of the Association of 
Iron and Steel Engineers for the com- 
ing year. Mr. Perry has been identi- 
fied with the Inland Steel Co. since 
1910. 


> Louis J. NevRAUMONT has been ap- 
pointed chief of the Pacific Gas & Elec- 
tric Co. personnel department, succeed- 
ing the late Harry C. Ross. A graduate 
electrical engineer, he began his utility 
career in 1915 as a brush tender in a 
San Francisco power plant. After vari- 
ous operating positions, he was made 
assistant manager of the Stockton divi- 
sion of Pacific Gas & Electric in 1926. 
In 1930 he became manager of the 
Modesto district, a position he held until 
his latest promotion. 


> Harop F. Fark has been appointed 
general superintendent of the Falk 
Corp., Milwaukee, Wis. Upon receiving 
his degree from the school of engineer- 
ing at the University of Wisconsin, Mr. 
Falk became associated with the Falk 
Corp. and rose to the position of super- 
intendent of the welding department, 
where he remained until 1936. After de- 
voting his attention to time study and 
special work in the shop and engineer- 
ing departments, he was placed in 
charge of shop production and sched- 
ules in 1937, working in that capacity 
until 1940, when he was appointed pro- 
duction manager. 


ELECTRICAL WORLD e@ 


EWS ABOUT PEOPLE 


Seattle Utility Assigns 
New Duties to Walsh 


Transfer of Frank Walsh as division 
manager of the northwest Washington 
area to manager of the central division, 
with headquarters in Seattle, Wash., 
and the assignment of Charles F. Ter- 
rell to full-time duties as operating 
manager of the company’s entire sys- 
tem have been announced by Frank 
McLaughlin, president of Puget Sound 
Power & Light Co. 

Since last November Mr. Terrell has 
been acting as manager of the com- 
pany’s central division besides serving 
as operating manager. He rejoined 
Puget Power after an absence of fifteen 
years, during which time he was asso- 
ciated with the light and power indus- 
try in Texas and Florida. 

Mr. Walsh moves to 


from 


Seattle 





Frank Walsh 


Bellingham. He started with the com- 
pany in Bellingham in 1912. In the 
interim he has been Puget Power’s su- 
perintendent of light and power in 
Wenatchee and superintendent of the 
company’s property in Everett. He took 
over the northern division in June, 1936. 

President McLaughlin explained the 


mes 3, 2961 








Nf ONLY THING THAT | 
\ | CAN PUT THE 
“LIGHTS OUT ” 


There’s one simple way to insure continuity of service 
for “the service’. That's to go underground—with 
Orangeburg Conduits, 


For Orangeburg offers complete cable protection. Not 
only is it immune to corrosion in itself, but it has water- 
tight joints—ground moistures, whether acid or alkaline, 
cannot reach and ruin the cable sheath. 

And—the installation of Orangeburg is one step in a 
practical preparedness program that need be taken but 
once. This conduit is essentially everlasting—its protec- 
tion practically permanent. 


Finally—and financially—there’s no extra cost for 


Sales Agent—Distributors 
Orangeburg’s extra values. It not only costs less, ; 
handles easier, assembles and installs faster, but is easy General Electric Supply Graybar Electric Company 
to get from any branch of our sales agents. Corp. Inc. 


Ruild por tomorrow with 


ORANGEBURG Conduits 


MADE AT ORANGEBURG, NEW YORK, BY THE FIBRE CONDUIT COMPANY. 292 MADISON AVENUE, NEW YORK CITY 


OR ANGEBURG NOCRETE for installation without concrete encasement 


STANDARD for installation with concrete encasement 
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RELIABLE 
GUIDANCE 


in distribution 
reconstruction with 


MAX-I-METERS 


With loads rising, load centers 
shifting, and distribution ca- 
pacity limits being approached, 
comprehensive load surveys 
furnish the proper data on 
which executives can base 
their most economical and 
practical line reconstruction. 


The MAX-I-METER gives you 
all of the vital information on 
transformer loadings, load 
diversity, and available cop- 
per capacity so that you can 
get the most out of your 
present transformers and the 
new ones you install. 


Copies of interesting reprints 
of stories written by utility 
engineers on MAX-I-METER 
performance will be sent on 
request, 


Et Gb 
MAX-]-METER 


Load Surveys Save 
Distribution Dollars 





HD ELECTRIC CO. 


100 W. MONROE ST. CHICAGO 
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assignments as being part of the com- 
pany’s program of bolstering service 
for the benefit of national defense. 


Faraday Medal Awarded 
to Dr. A.P.M. Fleming 


The council of the British Institution 
of Electrical Engineers has made the 
nineteenth award of the Faraday Medal 
to Dr. A. P. M. Fleming, a past-presi- 
dent of the institution and director of 
research and education of the Metro- 
politan-Vickers Electrical Co., Ltd., 
Manchester, England. Dr. Fleming is 
well known in engineering circles in 
the United States, having been a fre- 
quent visitor to this country. He spent 
two years, from 1900 to 1902, at the 
East Pittsburgh works of the Westing- 
house Electric & Manufacturing Co. In 
1915 he was sent here by the British 
government to make an investigation of 
American institutions organized to con- 
duct industrial research. In 1921 he 
visited electrical manufacturing estab- 
lishments here and again in 1938 made 
an extensive tour of the United States 
and western Canada. Dr. Fleming is 
a member of the A.I.E.E. 


> Haroip F. DuNncAN was elected treas- 
urer of Underwriters’ Laboratories, 
Inc., at the recent annual meeting in 
Chicago. Mr. Duncan joined the Lab- 
oratories’ staff in 1921 following mili- 
tary service in the World War. He 
served as assistant to L. B. Headen, 
who retired as treasurer last December. 
The following month Mr. Duncan was 
made acting treasurer. 


> Harotp W. Soper has been made 
vice-president of the Ottawa Light, Heat 
& Power Co., Ltd., to succeed T. F. 


Ahearn. 


> AusprREY KNowLes has been appointed 
Missoula division manager for the Mon- 
tana Power Co. Mr. Knowles was born 
in London, England, went to Montana 
in 1910, has been in the power business 
for 30 years, joining the Montana Power 
Co. on its organization in 1912. Prior to 
1910 he was associated with electrical 
companies in Canada, Idaho, Washing- 
ton, California, Pennsylvania and in the 
West Indies. 


> Cot. ArtHuR WALSH, military aide 
to Gov. Charles Edison of New Jersey 
and for many years an official of Thomas 
A. Edison Industries, Inc., West Orange, 
has been elected president of six sub- 
sidiary companies of the corporation. 
He will assume also the duties of chair- 
man of the board of Thomas A. Edison 
Industries, Inc., although the office itself 
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will be abolished. Colonel Walsh will 
succeed CHARLES S. WILLIAMS, who has 
retired. The changes were announced 
by Governor Edison, who is president 
of Thomas A. Edison Industries, Inc., 
but on leave of absence while Governor. 
He said Colonel Walsh would retain his 
position as executive vice-president of 
Thomas A. Edison Industries, Inc., in 
addition to becoming president of the 
subsidiary companies. Mr. Williams had 
been connected with the electrical prod- 
ucts firm for 28 years. 


C. E. Brown. Jr., Elected 
Okonite Vice-President 


Charles E. Brown, Jr., formerly as- 
sistant to the president, has _ been 
elected vice-president of the Okonite 





Co. and the Okonite-Callender Cable 
Co. Mr. Brown, who has been associated 
with the company’s sales department 
since 1925, will remain in charge of 
the Washington, D. C., office. 


> J. H. Fisner, manager of the middle 
Atlantic district of the Westinghouse 
Electric Supply Co. in Philadelphia, 
has been appointed manager of the 
company’s northwest district with head- 
quarters in Chicago. In Chicago Mr. 
Fisher will take over the duties of J. C. 
Schmidtbauer, who has been elected a 
vice-president of the company. 


> D. S. Mix has been assigned the re- 
sponsibility for media and _ publishers 
relations, General Electric publicity de- 
partment, Schenectady. Mr. Mix will 
have responsibility for the work for- 
merly handled by the late F. R. Davis. 
Mr. Mix was graduated from the Shef- 
field Scientific School of Yale Univers- 
ity in 1917, joining General Electric 
immediately thereafter on_ editorial! 
work in the publicity department. 


> B. C. Bowe has been appointed man- 
ager of department store sales, accord- 





May 3. 194! 




















Your move 


... Will be to the appropriate 
ELECTRICAL INSULATING MATERIAL 
... if you play on a 


CONTINENTAL-DIAMOND board .. . 


because C-D Engineers have had a wide experience with many types of 
insulating materials. C-D makes DIAMOND Vulcanized Fibre . 

DILECTO Laminated Phenol Fibre . . . MICABOND . . . CELORON 
Molded Fabric Plastics . . . VULCOID; all distinctly different types 


of insulating materials. 


because C-D Engineers offer no panacea for all Insulation problems. 
Based on their wide experience with many thousands of insulating 
problems they will recommend the best type of insulating material for 
your problem. Their recommendations will be unbiased because C-D 
makes many types of Insulating materials and is not limited to making 


or recommending but one or two. 


because five large, modern, fully equipped manufacturing plants in this 
country and Canada provide facilities for supplying you with the 
insulating material you need, in standard forms of sheets, rods or tubes 


. or in parts fabricated, formed, or molded to your specifications. 














Move parts and materials 
quickly 
economically 
safely 
in NON-metallic Hollow Ware 





Use 


DIAMOND FIBRE 
Hollow Ware 


Made of strong, tough, durable 
DIAMOND Vulcanized Fibre. Rust proof, 
mildew proof, splinter proof. Light in 
weight (about half that of Aluminum). 
Standard sizes of trucks, cans, boxes, 
barrels, shipped promptly. Special de- 
signs quickly made. 





\ 


Send for this booklet! 


. includes a ready reference chart showing best 
type of electrical insulating material to use for 
specific problems... gives complete data on 
standard sizes, forms, colors and finishes of C-D 
Insulating Materials... Illustrates many types of 
DIAMOND FIBRE hollow ware 
GF-12. 


..+ Ask for folder 


(A ey : | | re SY wae ee 


“Manufacturers of Laminated Plastics Since 1911” 
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GREENLEE 


EASIER AND 











The No. 770 Bender, shown above, is 
designed to make bends in 11%, 112, 2, 
2\4, and 3-inch conduit, while the 


larger No. 775 Bender will bend 3, 342, 
4, and 414-inch conduit and pipe. 


THE MAN ON THE JOB 


FASTER FOR 





Ask the man who knows .. . the operator right out 
on the job doing the bending . . . and he'll tell you 
that bending conduit with the Greenlee Hydraulic 
Bender is even easier than it looks. 
duit requires power . . . approximately 31 tons for 
4-inch conduit . . . and Greenlee Hydraulic Benders 
have the power. The No. 770 Bender, for I'/, to 
3-inch conduit, has 25 tons of easily developed 
power, while the No. 775 Bender for 3 to 4!/,-inch 
conduit, has 40 tons of hydraulic power. One man 
can quickly develop this power by simply 
pumping the handles. 
able benders are built compactly into one 
unit, are easily carried to the job and set 
up, and will not move and twist about when 
in use. 
Bender Booklet . . . it will show you how 
you can cut bending costs on every job. 


To bend con- 


These light, port- 


Write today for our new S-116 









NEW BOOK 


Electric Distribution Fundamentals 


SHOWS HOW TO SOLVE 


the problems of design, construc- 
tion, operation, service, methods, 
equipment, mechanics, and ma- 
terials of electric distribution 


From a non-engineering viewpoint, this 
book outlines features of both utility 
distribution and the industrial and 
inside wiring branches of service to 
the outlet. 


THE ABC OF ELECTRIC DISTRIBUTION 


Tells how the distribution system is designed 
and built, how it works, and how it is serviced 
and operated; explains equipment and its use, 
design of carrying lines, problems of maintain- 
ing flow, and materials; discusses how distribu- 
tion fits in economically with the general system 
of electric supply; covers voltage drop, wire size 
calculation, power factor, etc., ete. Practical 
design preblems are included with solutions 
based on diagrams instead of difficult mathe- 
matics. 


10 DAYS' FREE EXAMINATION—MAIL COUPON 
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SS Lookatthese Headings 


@ Perspective of the Elec- 
tric System 
@ Distribution to Serve the 
Load 
@The Distribution Division 
@Generation of Electricity 
© Fundamentals of the 
Electric Circuit 
@inductance and 
Related Char- 
acteristics 
@ Tools for 
Electrical 
Problems 
@ Transformers 
@ Transformer 
Connections 
® Voltage Control 
@ Current Interrupt- 
ing Equipment 
eVoltage Protection— 
Lightning—Grounding 
@Street Lighting Circuits 


@ Mechanical Principles in 
Distribution 


@ Economic 
Distribution 


@ Measures of Service 


Principles in 
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ing to an announcement by C. M. 
Snyder, assistant manager of the Gen- 
eral Electric appliance and merchandise 
department, Bridgeport, Conn. Mr. 
Bowe has had more than 11 years of 
experience in contacting department 
and furniture stores. He has been 
manager of appliance sales for General 


Electric in the St. Louis territory since 
1938. 


> Joun S. Batty, formerly with the 
Hood River, Ore., office of the Pacific 
Power & Light Co., has been named 
manager in Goldendale, Wash. Mr. 
Baily succeeds JoHN Natu, who re- 
signed to enter the army. 


> Raymonp R. Rincway, the Norton 
Co., Chippawa, Ont., Canada, has been 
elected president of the Electrochem- 
ical Society. Mr. Ridgway is one of 
the outstanding research men in elec- 
trothermics. 


OBITUARY 


Dr. Morton G. Lloyd 


Dr. Morton G. Lloyd, distinguished 
engineer and chief of the safety codes 
section at the National Bureau of 
Standards since 1917, died April 26 
at his home in Chevy Chase, Md., after 





a short illness. 

During his professional career Dr. 
Lloyd made special investigations of 
the effects of self-induction and capacity 
in alternating-current circuits; effects 
of wave form upon induction meters, 
core loss and ratio of transformers and 
hysteresis; magnetic hysteresis in ro- 
tary field; regulation of public utilities, 
accident prevention and lightning. 

Dr. Lloyd was an instructor in physics 
at the University of Pennsylvania from 
1899 to 1902. From the latter year to 
1910 he had served as laboratory as- 
sistant, assistant physicist and associate 
physicist at the Bureau of Standards. 
He was technical editor of the Electrical 
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Review and Western Electrician, from 
1910 to 1916. 

He had taken a prominent part in 
many national associations. He was a 
fellow of the American Institute of 
Electrical Engineers, president of the 
International Association of Electrical 
Inspectors, a member of the U.S. Na- 
tional Committee of the International 
Commission on_ Illumination, _past- 
president of the American Society of 
Safety Engineers, a member of the Na- 
tional Fire Protection Association, Na- 
tional Safety Council and of the Ameri- 
can Standards Association. 

Dr. Lloyd was a frequent contributor 
to the technical press and was the re- 
cipient of the Edward Longstreth medal 
of the Franklin Institute, 1910. 


> Davin V. CarruTtH, president of the 
Public Electric Light Co., St. Albans, 
Vt., died on April 20, at the age of 71. 


> Wittiam J. Stanton, for 40 years 
purchasing agent of the Kellogg 
Switchboard & Supply Co., died Feb- 
ruary 24 at his home in Chicago, at 
the age of 64. 


> Revusen I. Wricut, retired chief en- 
gineer of the Electric Controller & 
Manufacturing Co., Cleveland, Ohio, 
died January 4. Mr. Wright was born 
at Sedalia, Mo., in 1876. He joined 
Electric Controller in 1900, serving suc- 
cessively as draftsman, chief drafts- 
man, assistant engineer, sales engineer, 
engineer and eventually chief engineer 
and a director. He retired in 1920. 


> ArrreD S. Ketitocc, 74, former 
president of the Engineering Societies 
of New England, for many years a 
prominent Boston engineer specializ- 
ing in heating, ventilating and power 
plant work, and a past-chairman of the 
Boston section A.S.M.E., died at the 
Cambridge (Mass.) Hospital on April 
16, from a heart attack. He had been 
in poor health for some time. 


> Roscork ScHAEFFER, superintendent 
of engineering for the Oklahoma Gas & 
Electric Co., died at his home in Okla- 
homa City on April 18, following an 
illness of two months. Mr. Schaeffer 
had been connected with Oklahoma 
Gas & Electric since 1923. He was 
vice-chairman of the Oklahoma City 
section of the American Institute of 
Electrical Engineers. Mr. Schaeffer 
was a native of Illinois and a graduate 
of the Iowa State College. He was 
49 years old. 


> Joun N. Brooks, vice-president of 
the Torrington Electric Light Co., 
Torrington, Conn., died on April 7, of 
a heart ailment, at his farm in Goshen, 
Conn. He was 70 years of age. Mr. 
Brooks was active in varied fields, in- 
cluding banking, manufacturing and 
publishing. 
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IRV-O-VOLT 


Varnished Inside-and-Out Tubing 


MANUFACTURERS of electrical appliances seek- 
ing a better insulating tubing find it in IRV-O-VOLT. 
Test it yourself! Send your requirements and we 
will promptly forward suitable samples, plus full data 
and prices on all IRV-O-VOLT tubing. Here's what 
you will find: better moisture resistance—longer life 
—smoother inside surface for quicker wire assem- 
bly—increased endurance to every bending, pull- 
ing, twisting requirement—will not soften, blister, or 
flow—slow-burning—fully suited to use with hot 
potting compounds for sealing—meets all latest 
A.S.T.M. requirements for oleoresinous varnished 
products. IRV-O-VOLT can improve your product, 
lower its cost of manufacture. Consider its use 
when designing new products or when improving 
present products. Write Dept. 46. 
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Sales Opportunities 


Livincston, Mont.—Montana Power 
Co., Butte, has approved plans for new 
50,000-volt transmission line from Liv- 
ingston to Bozeman, Mont., close to 25 
miles, and will proceed with work at once. 


Mosite, AtA.—Aluminum Ore Co., Mo- 
bile, has plans maturing for new steam- 
electric generating plant for service at 
local works, to be located on site fronting 
on Mobile River at Eastern extremity of 
company property. It will be equipped for 
initial capacity of about 7500-kw. Cost 
estimated over $1,500,000 with turbine- 
generator unit and accessories, high-pres- 
sure boiler and auxiliary equipment. J. G. 
White Engineering Corp., 80 Broad Street, 
New York, N. Y., is consulting engineer. 
Company is a subsidiary of Aluminum Co. 
of America, Inc., Gulf Building, Pittsburgh, 
Pa, 


Hamitton, Onto—General Machinery 
Corp., Hamilton, plans installation of mo- 
tors and controls, transformers and acces- 
sories, duct lines, switch-gear, fluorescent 
lighting system, conveyors, electric hoists, 
electric cranes and other equipment in new 
plant addition at local works of Hooven- 
Owens-Rentschler Company, manufacturer 
of engines, compressors, etc., a subsidiary 
interest; also, similar electrical equipment 
in parts of present plant, entire expansion 
to be used for production of propelling 
machinery for Navy Department, Wash- 
ington, D. C. Cost estimated at $1,500,000, 
and fund in that amount will be secured 
through Government for project. 


Hawarven, Iowa—City Council will 
have plans completed soon for addition 
to municipal power plant, to include in- 
stallation of new 1000-kw. generating unit 
and auxiliary equipment. Cost estimated 
about $92,000. Buell & Winter Engineer- 
ing Co., Insurance Exchange Building, 
Sioux City, Iowa, is consulting engineer. 


Denver, CoLto.—Bureau of Reclamation, 
Denver, receives bids until May 26 for 
one 30,000-kva. electric generator, com- 
plete with thrust and upper and lower 
guide bearings, surface coolers, main 
exciter unit and pilot exciter; and for 
three outdoor-type transformers with ac- 
cessories, three disconnecting switches and 
one lightning arrester, all for installation 
in Parker hydroelectric generating station, 
Parker Dam power project, Arizona-Cali- 
fornia (Specifications 961). 





CROOKSVILLE, Ont0o—Ohio Power Co., 
Newark, Ohio, has approved plans for new 
transmission line from Crooksville to Lan- 
caster, Ohio, close to 30 miles, and will 
proceed with work at once. 





Campen, Onto—Village Council has 
plans maturing for new municipal 
power plant and distribution system, in- 


cluding street-lighting system on Main 
Street. Proposed to use diesel engine- 
driven generators and auxiliaries. Bond 


issue of $110,000 has been authorized for 
project. Bids are scheduled to be asked 
soon. Carl J. Simon & Associates, Van 
Wert, Ohio, are consulting engineers. 


Cuarteston, S. C.—Pittsburgh Metal- 
lurgical Co., 3801 Highland Avenue, 
Niagara Falls, N. Y., manufacturer of 
ferro-silicon and other ferro-alloys, plans 
installation of motors and controls, switch- 
gear, electric furnaces and accessories, in- 
terior lighting system, regulators, convey- 
ors, electric hoists and other equipment 
in new plant at Tuxbury, vicinity of 
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Charleston, where tract of about 60 acres 
of land has been acquired. All plant equip- 
ment will be electrically-operated. Com- 
pany has closed contract with South Caro- 
lina Public Service Authority, Charleston, 
for power supply from new hydroelectric 
power station near Moncks Corner, S. C., 
now being completed as part of Santee- 
Cooper project, and transmission line will 
be built to plant site, where power sub- 
station will be located. New plant will 
consist of several production units and is 
estimated to cost close to $1,000,000. Work 


is scheduled to begin soon. 


Riverton, Wyo.—Bureau of Reclama- 
tion, Denver, Colo., receives bids until 
May 14 for three 1667-kva., 60-cycle, 


single-phase, _oil-immersed, __ self-cooled, 
2300 to 39,838/69,000 Y-volt transformers: 
one 5000-volt, 2000-amp., triple-pole, in- 
door-type, oil circuit breaker; one 69,000- 
volt, 600-amp., triple-pole, manually gang- 
operated, outdoor-type, disconnecting 
switch: three 5000-volt, 2000-amp., single- 
pole, hook-stick-operated, indoor-type, dis- 
connecting switches; three 69,000-volt, 
single-pole, station-type, lightning arrest- 
ers, all for Shoshone power plant, Wyo. 
Also, at same time, for one 2500-kva., 
three-phase, oil-immersed, self-cooled, out- 
door-type, iron core, shunt reactor; two 
69,000-volt, 600-amp., triple-pole, manu- 
ally gang-operated, disconnecting switches 
for Thermopolis power substation, Sho- 
shone project. And, for three 667-kva., 
single-phase, 60-cycle, 2400 to 19,920/ 
34,500 Y-volt, oil-immersed, self-cooled, 
outdoor-type transformers for Pilot Butte 
power plant, Riverton project. All equip- 


ment will be installed by Government 
(Specifications 1505-D). 
West Henperson, Ky.—Atmospheric 


Nitrogen Corp., a subsidiary of Allied 
Chemical & Dye Corp., 61 Broadway, New 
York, N. Y., plans early construction of 
new steam-electric power plant at new 
Ohio River Ordnance Plant, West Hender- 
son, now in course of erection by Federal 
Government, with output to be used for 
power requirements at that works. Con- 
tract has been made with War Department, 
Washington, D. C., for power station, 
which will include turbine-generator units, 
high-pressure boilers and auxiliary equip- 
ment. Cost estimated at $1,100,000. Atmo- 
spheric company, noted, also is interested 
in ordnance plant mentioned, to be used 
for production of synthetic ammonia, and 
will operate that property under previous 
agreement with Government. Complete 
electrical equipment will be installed for 
all divisions of operation, entire project 


to cost about $15,500,000. 


Kiamatu, Ore.—Bureau of Reclama- 
tion, Denver, Colo., receives bids until 
May 15 for 2300-volt motor-control equip- 
ment and accessories for pumping station 
“PD.” Modoc Unit, Tule Lake Division, 
Klamath project, Oregon-California. All 
equipment will be installed by Government 
(Specifications 1506-D). 


SPpoKANE, WasH.—Administrator, Bonne- 
ville Power Project, Department of In- 
terior, Pittock Block, Portland, Ore., plans 
230,000-volt transmission line from Grand 
Coulee hydro-electric power station, Grand 
Coulee, Wash., to vicinity of Spokane, 
about 76 miles, as part of 1941 line pro- 
gram, to be of similar type as line to be 
constructed from Grand Coulee to Bonne- 
ville. Cost estimated about $150,000. Ap- 
propriation has been arranged. 
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Revere Copper and Brass Incorporated 


Executive Offices 


230 Park Avenue 
New York 


C. Donald Dallas 


President 


To American Industry: 


Virtually the whole production of Revere Copper and Brass 
today is directed toward arming the nation and the allies of 
democracy beyond its borders. 


We do not make tanks or ships, fighting planes or machine guns, 
But without the products we do make, these would be useless. 
Every bullet, every shell and every cartridge needs copper 

or brass or the other copper base alloys——so do torpedo heads 


and army field kitchens——condensers of battleships and oil 
coolers of fighting planes. 


It is our first task to insure an unfailing supply of metal 
products vital to defense. 


In addition to this grave new responsibility, we recognize 
our long established responsibility to our old customers. 
And so we are gearing our defense tasks to allow the best 
possible production for non-defense too. But there are 
many cases where it is not possible to do both. 


Revere, however, has always rendered service to its customers 
beyond the mere supplying of metal. And, even though we may 
not be able, in some cases, to supply the metal you ask for, 

we would still like you to call for these services——to 

use, at no cost or obligation, our vast file of data on 

copper and its alloys and our Technical Advisory staff. It 

may be that we can cooperate with you in suggesting ways 

for you to replace metals or alloys needed for defense by other 
metals or alloys, equally efficient and immediately available. 


Sincerely yours, 

ta ode" 
Oo mo 
C. Donald Dallas 
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Recent Legislation 


Action has been taken recently on 
utility bills in various state legislatures: 


CatirorniA—Assembly public utilities 
committee has tabled the Burns public 
utilities revenue bond act, which would 
permit public agencies to use revenue bonds 
to finance water or power projects. The 
Burns bill was similar to the Garrison 
revenue bond act which was stalled in the 
senate local government committee. Both 
measures would provide that revenue bonds 
could be approved by a majority vote of the 
people, instead of the two-thirds majority 
now required. 


Connecticut—Senate public _ utilities 
committee has voted to report favorably a 
bill providing for appointment of public 
utilities commissioners upon nomination of 
the Governor and confirmaton by the 
Senate. The present law requires confirma- 
tion of the governor’s nomination by both 
branches of the state legislature. The com- 
mittee at the same time voted to report 
unfavorably on a bill to have public utili- 
ties commissioners elected by the people. 
The new rural electrification bill has been 
favorably reported to the Senate. This 
legislation sponsored by the Public Utili- 
ties Commission provides that co-operative 
non-profit membership corporations may be 
organized to supply electric energy and 
promote and extend its use to persons in 
rural areas not receiving central station 
service. 


FLoripA—Measure introduced in the 
General Assembly by Representative Burke 
would give the State Railroad Commission 
jurisdiction over electric and gas rates in 
the state and require utility corporations 
to make “‘just and reasonable” charges for 
service. The commission would be author- 
ized to ascertain the quality of service 
from time to time and order improvements. 
The bill specifically exempts from regula- 
tion plants and systems owned or operated 
by municipalities. 


MaryLanp—Despite some opposition 
from the state Public Service Commission 
and the Maryland Utilities Association to 
rural legislation requested by the Federal 
REA, the legislation has been passed by 
the state Assembly. Fifteen amendments 
to the bill proposed by Clarence W. Miles, 
serving as counsel for the utilities associ- 
ation, were accepted by the senate finance 
committee. A delegation of REA attorneys 
from Washington, who were on hand, said 
they would not oppose a dozen of the 
changes, but the final three, they con- 
tended, would kill the bill entirely. Mr. 
Miles tried to cut out the REA bill’s main 
provision—a clause saying that when more 
than half of the residents of a farm com- 
munity vote to start an REA co-operative, 
there shall be no building of power lines 
in that community for six months. The 
public service commission rules on whether 
the REA shall operate, or whether the 
private utilities shall build the lines. Mr. 
Miles told the finance group that in many 
respects “this is a shocking piece of legis- 
lation.” He said county and municipal 
governments were denied the right, under 
its terms, to regulate the placing of poles 
and power lines. He said it gave co-oper- 
atives the right of merger, which is denied 
private companies, and he contended also 
that damage suits in some instances would 
be denied those who might be injured by 
co-operative equipment. 


NepraskKA—The power tax bill, in the 
form in which it recently left committee, 
would provide that the property of the state 
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and its governmental subdivisions shall be 
exempt from taxation. This was not new 
but served as a foundation for the follow- 
ing exception: “Provided that any real or 
personal property, together with any subse- 
quent renewals, replacements, or additions 
thereto, shall not be or become exempt 
from taxation by reason of any prior or 
subsequent transfer of title or ownership 
to any public power district or public 
power and irrigation district, or any legal 
successor thereto; and provided further 
that any such property which is now or 
may be hereafter owned by any city or 
village shall be exempt from taxation.” It 
is the purpose to tax districts for all proper- 
ties removed from the tax rolls, also im- 
provements to same. It also is the intention 
to tax municipal plants if and when they 
pass into the hands of public power dis- 
tricts. In event ownership returns to the 
municipality, exemption returns with it. 


New Mexico—Governor Miles has signed 
the utilities control bill. The bill proposes 
to set up a contro] commission composed 
of three members, appointed by the Gov- 
ernor. The agency would have power to 
establish “reasonable” rates after investi- 
gation and to regulate financing and 
servicing within limits. Municipally-owned 
utilities would be excepted, but might elect 
to come under the bill’s provisions by local 
option. 


New YorK—Bill extending for another 
year the 2 per cent tax on gross income of 
utility companies has become a law, as has 
also the measure authorizing the city of 
Plattsburgh, subject to approval of Public 
Service Commission, to purchase properties 
of the New York State Electric & Gas Corp. 
located within Clinton County and pro- 
viding payment thereof from municipal 
electric plant construction fund. Bills in 
the hands of the Governor follow: Author- 
izing agent of municipal corporation oper- 
ating utility to enter buildings supplied 
with electricity or gas for inspection of 
meters and includes buildings supplied 
with water by utility corporation; permit- 
ting corporations to make contributions for 
social and economic betterment for one 
year period beginning April 12, 1941, ex- 
penditures by utility corporations not to 
be part of expenses of operation; authoriz- 
ing city boards in control of electric utility 
owned and operated by city to appropriate 
moneys derived from its operation for ex- 
penses of maintaining municipal electric 
utilities association of state, including its 
activities for obtaining greater economy 
and efficiency in operating utility; extend- 
ing to July 1, 1941 the right of cities to 
impose 1 per cent tax on gross receipts of 
utilities. 


OKLAHOMA—Legislation to speed rulings 
in public utility rate litigation by keeping 
such cases in state courts was advanced 
for final passage by the state House of 
Representatives recently. The bill will pre- 
vent utility companies from taking rate 
cases in Federal District Court. Chief 
feature of the measure is that the state 
supreme court shall make only a judicial 
review of the findings of the state corpora- 
tion commission, reversing the case or re- 
manding it to the commission for new 
hearings if it fails to agree with the 
findings. 


Wisconstn—Assembly has passed and 
sent to the Senate the bill which clarifies 
the 1939 statute setting up a 3 per cent 
state tax on the gross receipts of rura! 
electrification co-operative associations in 
lieu of all other taxes. The Kennedy bill. 
which would increase the amount whic! 
the state retains from utility tax collections 
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Economy at installation 


Savings are immediate when 
you use Transite Ducts. 
Made of asbestos and cement, 
Transite Conduit issostrong 
that no protective casing is 
needed underground. And, on 
exposed locations, its light 
weight, 10-foot sections and 
simple assembly speed up 
work, cut costs. Where an encasement is required, 
Transite Korduct provides maximum duct economy. 
Thinner-walled than Transite Conduit, otherwise iden- 
tical, its long lengths cut down the number of spacers 
needed, mean fewer joints. And because both these 
better ducts have a permanently smooth bore, cable 
pulls are easily made not only at installation, but also 
during replacements even after years of service. 


Economy in maintenance 


Completely fireproof, Transite Ducts minimize burnout 
troubles .. . won’t generate dangerous fumes or gases. 
On concreted-in work, they actually provide extra 
fre protection between cables. In all cases, maintenance 
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stays low, for Transite Ducts won’t rot or rust, offer 
unusual resistance to weather and corrosion. 


Economy in cable operation 


Increased system efficiency features every Transite 
Duct installation. Transite’s high rate of heat dissipa- 
tion provides greater system capacity or the lower 
cable operating temperatures that result in decreased 
copper losses, and longer cable life. 


If you are not now taking advantage of the new econo- 
mies in distribution made possible with Transite Ducts, 
may we send you full details? Write for brochure DS-410. 
Johns-Manville, 22 E. 40th St., New York, N. Y. 
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One Million Through-bolt Guy Hooks 


During the month of December 1940 the acceptance in the field of M.I.F. 


Guy Hooks for through-bolt guying construction passed the 1,000,000- 
mark. We feel this endorsement by Companies constituting more than 
one-half the operating capacity of the U.S. and Canada means more 


than what we say about them. 


1. Simplification of Guying Specifications 
results from the use of M.I.F. Through-bolt Guy Hooks 
as they are used with stock through-bolts and lags. 


2. Economical Construction results as the patent- 
ed M.I.F. Guy Hook is cheaper than other acceptable 
through-bolt guying devices developing equal perform- 
ance under test. Accessory Curved Ribbed Washers, Eye 
Nuts, Bolt Eyes, and High-strength Thimbleless Eye Anchor 
Rods are all competitively priced, or better. The durability 
of these galvanized malleable castings is beyond question. 


3. Safe Construction results from using M.1.F. Guy 
Hooks. As the guy loop is made up on the ground and 
then carried up the pole and placed over the Guy Hook re- 
taining ear, protection from contacting live wires is more 
readily assured. There are no records of failures in service. 


4. No Regrets result from proper through-bolt guy- 
ing. At least 95% of all sales of 100 or more M.1.F. Guy 
Hooks have led to consistent repeat orders. 


To Transmission and Distribution Engineers, not now us- 
ing these M.I.F. Guy Hooks and Accessory Through-bolt 
Guying Devices, we extend an invitation to write for 
samples without obligation. Four sizes available. 





Send for 
Samples and 
Descriptive 
Literature 


Misc. M.1.F. Pole Hardware Specialties: — Williams Pole Mounts — Pole Stubbing 
Clamps — Aerial Cable Messenger Clamps and Insulated Hangers — Malleable Secondary Racks 
and Clevises — Tubular Pole Fittings — Transformer Hanger Plates for Through-bolt Mounting — 
Malleable Crossarm Gains — Screw Anchors — Sidewalk Guy Fixtures and Alley Arm Braces — 
Guy Strand Dispensing Holders — Through-bolts and Double-arming Bolts, etc. 


MALLEABLE IRON FITTINGS COMPANY 


Pole Hardware Dept. [| ,[oii2Vsus omee || Branford, Connecticut 


New Yerk Sales Office: Thirty Church Street 
<P Canadian Mig. Distributer: 
LINE @ CABLE ACCESSORIES, Ltd., Terente 





TIN ALUMINUM 


Why Not Try STAR PORCELAIN? 


It has tremendous advantages at a time like this. DIES are 
less expensive. You can TRY PORCELAIN without a large 


investment. 


characteristics. 


your product. 





PORCE 
51 Muirhead Ave. 


There are many various KINDS of porcelain, with differing 


You may find porcelain SUPERIOR to the material you are 
now using, and thus develop a PERMANENT improvement in 


There’s NO expense attached to finding out. 
we are the LARGEST MANUFACTURER of special electrical 
porcelain in the U. S. Send for Technical Bulletin 


OMPANY 


& 


LEAD 





Just write us— 


Trenton, N. J. 
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and earmark the state’s share for aid to 
elementary schools, has been introduced 
in the assembly. The Cook bill, which 
would place a tax of 3 per cent of gross 
receipts on all lines and associated equip- 
ment of private electric utilities used di- 
rectly for furnishing energy to rural 
customers instead of the present method of 
basing the state tax on property value, has 
been introduced in the Assembly. The 
measure provides that the savings of the 
utilities from the proposed new method of 
taxation would be passed on to the rural 
customer under public service commission 
order, if a utility refused to take the action 
voluntarily. 


Municipal Plants 


Aupuson, lIowa—City will hold an 
election on May 16 on the _ proposed 
municipal light and power plant estimated 
to cost $225,000. Buell & Winter Engineer- 
ing Co., Sioux City, Iowa, are the engi- 
neers. Iowa Public Service Co. serves the 
city. 


NortH Battimore, Onio—State Su- 
preme Court has granted the motion of 
the Central Ohio Light & Power Co. for 
a review of its suit against the village to 
prevent the construction of a municipal 
electric plant. The company lost the case 
in the lower courts. North Baltimore 
voters approved a $127,220 mortgage bond 
issue for the plant, but when the village 
council acted to issue and sell the bonds, 
the company petitioned for a second refer- 
endum, which Council refused. Lower 
courts upheld the council’s action and 
ruled the bonds were not in violation of 
a law restraining competition with an 
existing private industry because the bonds 
were not to be paid by the taxpayers. 


PARDEEVILLE, Wis.—State Supreme Court 
has reversed an order of Circuit Judge 
A. C. Hoppmann, upholding a price of 
$25,000 for municipal acquisition of the 
Pardeeville Electric Light Co. property 
fixed by the state Public Service Commis- 
sion and ordered new proceedings by the 
commission to set a value as of the time 
of the commission’s order. The decision 
was in line with previous high court rulings 
which have held that the commission must 
determine the just compensation as of the 
= of its order and not for any previous 

ate. 


Co_umsus, Kan.—In a recent election 
citizens voted against the issuance of $240,- 
000 in revenue bonds to build a municipal 
plant and distribution system by a vote of 
682 against and 434 in favor of the proposi- 
tion. Empire District Electric Co. serves 
the city. Agitation for this plant was 
started last fall and a bitter campaign was 
carried on. Under the Kansas law there 
would have been required a_ two-thirds 
majority in favor of the bond issue. 


Apvams, Wis.—Court action brought in 
Dane County Circuit Court against the 
Wisconsin Power & Light Co. by the city 
has been dismissed on motion of the city. 
The action had been started in an effort 
to secure opening of the acquisition pro- 
ceedings, which terminated some months 
ago when the city failed to pay for the 
distribution system within the four-month 
time limit set by the state Public Service 
Commission. Under the terms of an agree- 
ment with the Wisconsin Power & Light 
Co., as a result of the dismissal of the 
court action, the utility will begin at once 
an improvement program of the distribu- 
tion and street lighting system. 
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Carbon Dioxide Safe- 
guards Hydro Generators 
[Continued from page 56] 


This in- 


carbon dioxide installation. 


stallation, which consists of eight | 


50-lb. cylinders, is arranged to pro- 
tect the following hazards: 

1. Indoor transformers (nine). 

2. Oil storage room. 

3. Lubricating oil tanks. 

The nine _ indoor 
which vary in rating from 10,000 kva. 
to 17,500 kva., are installed along one 
side of the main generator room and 
present a fire protection problem that 
lends itself perfectly to a “total-flood- 
ing” carbon dioxide system. Each 
transformer is isolated in an individ- 
ual inclosure with three walls and 
ceiling of concrete and a front of plate 
steel panel construction. Doors are 
4 ft. above the floor level and brick 
bulkheads of this height prevent oil 
overflow from running out of the 
inclosures. 

The two types 
used at Holtwood meant that different 
methods of discharging the gas were 
required. On the newer gas cushion 
or conservator types six 50-lb. cylin- 
ders of carbon dioxide are discharged 
into the entire volume of the inclosure 
outside of the transformer itself. On 
the older type, which have air spaces 
above the oil, the contents of two gas 
cylinders are released into this air 
space inside the transformer tank. 
Control is manual because these trans- 
formers are under constant observa- 
tion of the operating staff. 

In addition to this gas protection, 
each transformer is equipped with a 


| 
| 


transformers, | 


of transformers | 


water ring placed about 4 ft. from the | 


floor, 


with nozzles directed down- | 


ward. This water spray is automati- | 


cally discharged simultaneously with 


the gas discharge by means of a pres- | 
sure-trip release on a carbon dioxide | 


pipe-line. Our experience has shown 
that the combination of the flame- 
smothering gas and the 
water-spray is highly effective on 


ground fires in these transformer in- | 


closures. 
At the floorman’s desk are switches 
operating electric releases on distri- 


bution valves for all transformers (all | 
electric releases may be operated | 
manually). There, too, are switches | 
to operate releases for oil rooms and | 


tanks in case thermostats fail to 
lunction. 


‘EDITOR’S NOTE—All photos by cour- 
tesy of Walter Kidde & Company, Inc.] 
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FOR MEASUR- 
ING RESIST- 
ANCE TO 
EARTH OF ALL 
pee ¢ Ms 
ELECTRICAL 


| GROUND CON- 


NECTIONS. 


TRACE MARK REGISTERED U.S. PAT. OFF, 


GROUND TESTER 


As simple, rugged and reliable for ground resistance 
measurements as are our "Megger" instruments for 
testing insulation. 


With ground resistance testing now a recognized necessity for 
protection against lightning and for safety to human life, we offer 
a “Megger™ Ground Tester that has the desirable characteristics 
which that well-known name implies. 


1. Direct-reading in ohms—"like a voltmeter”. 

2. No calculations. 

3. Only one set of connections. 

4. No adjustments or “balancing”. 

5. Covers a wide range of resistance. 

6. Unaffected by stray current in the earth—either a.c. 
or d.c., or by polarization or electrolysis. 

7. Unaffected by the exact resistance of the reference 
grounds. 


8. Has its own hand generator: requires no batteries or 
other external current supply. 


9. Self-contained, rugged and portable. 
10. Represents only a small fraction of the cost of ade- 
quate grounding protection. 


Write for illustrated Catalog 1645-W describing 
the ''Megger'’ Ground Testing Instruments. 


iddle Co. 
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e Greatest advance in flash- 
lights. Head turns like anti-aircraft 
searchlight. Throws powerful 750 ft. 
prefocused beam straight forward 
or AT ANY ANGLE! 


The essential light for every tool kit. 
Has more advantages — more uses 
than any other flashlight. Pocket 
and belt clip, recessed bottom ring 
hanger — stands, hangs light ANY 
position, leaves both hands free for 
other work. 


Ruggedly built of modern durable 
plastic. Has 3 point lock switch, 
special fixt-focus lamp and reflec- 
tor, unbreakable lens. New extra 
feature — can be used as fuse and 
lamp tester too. 


Here, at last is the flashlight Indus- 
trial America has always wanted. 
Indispensable for mechanics, ser- 
vicemen, maintenance men, etc. 
Retails at $2.00 complete with 2 
batteries. Write for sample, quan- 
tity prices to-day. 


VA Pee 


222 WEST 14th ST.. NEW YORK 


INSULATION 


—kinds, applications, testing, theory 


INSULATION OF 


By Douglas F. Miner 
George Westinghouse Prof. of Engrg., 
Carnegie Institute of Technology 


450 pages, 6 x 9, 
306 illustrations, $5.00 
CONTENTS 


Introduction 

. Dielectric Phenomena 

. Theories of Dielectric Behavior 

. Factors Affecting Dielectric Behavior 
. Insulating Materials 

Industrial Motors and Generators 

. Large Rotating Machines 

. Control Apparatus 

. Transformers and Reactors 


CSReENOaeen= 


. Circuit-breaker Principles 

. Circuit-breaker Constructions 

. Transmission-line Insulators 

. Lightning Arresters 

. Capacitors 

. Heating Appliances 

. Lamps and Tubes 

. Meters, Instruments, and Relays 
. Insulating Testing 

. High-voltage Testing Equipment 
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His: is a new and helpful guide for all con- 
cerned with the design and use of electrical apparatus 
—a book that covers all aspects of its insulation— 
concisely reviews the theory—describes and compares 
the materials—and gives complete details of the insul- 
ation problems present in all types of electrical ap- 
paratus and how they are solved. 


ELECTRICAL APPARATUS 


This book bridges the gap between the more theoretical 


treatments of dielectric phenomena and the needs of engi- 
neers and designers for data on present-day insulation 
practices. 


From it the reader can get everything necessary to an 


intelligent approach to insulation problems—a correlation 
of the theoretical and the practical—plus many facts and 
data to help in design or selection of electrical apparatus. 


EXAMINE IT 


10 DAYS 


ON APPROVAL 


City and State 
Position. . 
SNE No cen cscs endear asd aspeceuaes cae eees W.5-3-41 


McGraw-Hill Book Co., Inc. 
330 W. 42nd St., N. Y. 


Sénd me Miner's Insulation of Electrical Ap- 
paratus for !0 days' examination on approval. 
In 10 days | will send $5.00 plus few cents post- 
age, or return book postpaid. (We pay post- 
age on orders accompanied by remittance.) 


(Books sent on approval in U. S. and Canada only.) 
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Modified Primary Network 
Solves Two Problems 
[Continued from page 59} 


character of the load in the area. In- 
vestigation showed that: (1) Regu- 
lating points for isolated phase areas 
were so widely separated that with 
encroachment of three-phase load in 
the isolated phase areas unequal pri- 
mary voltages, and consequently load, 
resulted on certain three-phase main 
transformer banks, causing fuse 
operation. (2) Low voltage and poor 
regulation were encountered on the 
ends of certain single-phase laterals 
in isolated phase areas. (3) Steady 
encroachment of three-phase apart- 
ment house loads in single-phase areas 
made rearrangement of the existing 
arrangement desirable. 


Solution Adopted 


Solution adopted is shown in the 
accompanying “after” diagram. As 
indicated, three-phase main feeders 
were extended into the formerly iso- 
lated phase areas. Single-phase lat- 
erals were tapped off the principal 
three-phase mains throughout the 
area and these single phase laterals of 
like phase were “networked” to elimi- 
nate the poor voltage condition that 
formerly existed. Secondary runs 
from single-phase distribution trans- 
formers were banked extensively, 
according to past practice, and sec- 
ondaries fused at the midpoint in 
accordance with the rule already 
stated. 

No attempt was made to sectional- 
ize the primary feeders or laterals. 
All primaries were connected to- 
gether solidly. However, No. 6 
primaries were used to network the 
single-phase laterals so that they 
would burn clear in the event of fault. 
It was considered unnecessary to tie 
neutrals of primary laterals together 
because of the recent adoption of the 
common neutral system now in use. 
In the event of a serious fault on the 
three-phase mains, the ties between 
single-phase laterals is expected to 
give the extra copper capacity neces- 
sary to feed current into the fault and 
help to burn it clear. With this ar- 
rangement there is expected to be no 
more trouble in clearing faults on this 
modified network than there was on 
the previous system. 

The individual regulation of each 
isolated phase area was eliminated 
and regulators at the substation set 
to compensate to a common load cen- 
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ter located at a point near the first 
customer, as indicated. Compensators 
on regulators at the substation were 
set to hold the highest voltage at this 
point that the first customer could 
stand for nominal 115/230 volt 
service. 

Where combination light and 
power service was required from 
three-phase banks the practice was 
adopted of going to a Y-Y trans- 
former connection with secondary 
voltage of 115/119 volts, with boost- 
ing transformers to supply 230-volt, 
three-phase service when required. 





Multimeter Test Unit 


Increases Efficiency 
[Continued from page 52] 

ter is conveniently placed on an 
inclined panel. All switching is done 
by toggle switches located in posi- 
tions close to the fingers when the 
operator’s arms are resting on the 
bench. 

Two vertical drawers are provided, 
one on each side of the test panels. 
The drawer at the right is designed to 
hold necessary tools, and a hinged 
bracket for sealing tool and seals can 
be swung out when the drawer is par- 
tially open. The drawer at the left 
contains a light-weight air hose which 
recoils after being used. 

Little satisfaction would have been 
received from the introduction of the 
multimeter test unit had it not met 
with the approval of the men whose 
job it is to do the testing. From these 
men comes the opinion that the unit 
permits a high rate of production 
with less effort and fatigue than was 
formerly experienced in testing con- 
siderably fewer meters daily. 


Engineering Department 
Maps Indiana Utilities 


An electric utility map of Indiana as 
of January 1, 1941, has been completed 
by the state Engineering Department. 
In tracing form, from which blueprints 
can be made, the 42 x 72-in. map may 
be secured from the H. Lieber Co., In- 
dianapolis, Ind., at $1.25 a copy, plus 
postage. 

For free distribution the department 
nas had printed a limited number of 
maps 21 x 36 in. which may be obtained 
irom the Engineering Department, Pub- 
‘ic Service Commission, State of Indi- 
ana, Indianapolis, Ind. 
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Aud New - 


“THE SMITHS” 
can have 


ELECTRIC 
COOKING 


with the Y 


NESCO CHEF 


Completelow cost electric cooking nowcomes 
to the average family. This new appliance— 
the NESCO CHEF, operates on 110-115 volts and 
combines the best features of an electric roast- 
er, a broiler, and a surface unit. It requires no 
additional distribution system and transformer 
equipment to meet customer requirements. 


ANNUAL NET RETURN $12.31* 


Ideal as a load builder, daily use of the NESCO 
CHEF turns the minimum bill customer into 
a profitable consumer at higher domestic day- 
light rates. *Actual home use of 300 test 
units by a prominent eastern utility showed 
an average use of 708 Kwh. annually with 
a net return before sales expense and income 
tax of $12.31! Let us give you complete 
details of this test. ... Write or wire today. 











293 
N. 12th STREET 
MILWAUKEE 
WISCONSIN 














(1541) 133 








KLEEN... 
FOR THE MAN WHO 
KNOWS PLIERS 





SK the old timer who has been up on 
the sticks since the turn of the century. 

Ask the grunt who wants to be up there, 
too. Ask any lineman or electrician any- 
where—he'll tell you that only one kind of 
plier is good enough for him—the kind 
that carries the Klein trademark. Such uni- 
versal recognition of quality by men who 
know is what has made the 
name Klein first in electri- 


cians’ tools ‘‘since 1857.” 


Your copy of the Klein Pocket Tool 
Guide will be sent on request. 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard Electric Corp., New York 


Mathias ata. & Sons 
Established 18 | Chicage USA 


3200 Belmont Avenue, Chicago, Illinois 
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| Range, Water Heater 


‘Sales Pace Competition 
| [Continued from page 53} 
| was based upon $10 plus 20 cents per 
foot of cable from the service loop to 
| the switch located in the basement. 
The cost of these jobs averaged ap- 
proximately $15 each. Due to the 
fact that the company, for a number 
of years, has required that no new 
entrances be less than three No. 6, 
only one-half the sales required out- 
side wiring, making the subsidy 
amount to less than $8 per range sold. 
Fifteen percent of the 1940 sales were 
for ranges selling for less than $100 
installed, for which the company gave 
a $12.50 dealer bonus. 

Our list shows approximately 430 
electrical dealers in this territory; 
| about 160 of these took advantage of 
our entrance wiring allowance. We 
could safely say then that there were 
400 all-electric customers per dealer 
serving the rural area. 





Water Heaters 


The present plan for the promotion 
of electric water heaters was initiated 
in 1934, and at that time there were 
less than 600 water heaters on the 
| company’s lines. The combination of 
the 144-cent step in the residence rate, 
| installation allowance of $13 for fac- 
| tory-built water heaters, plus an offer 
| to install electric conversion water 
| heaters for $1 per month on a rental- 

purchase plan, stimulated sales to the 
extent that there were sold in seven 
years more than 6,000 water heaters 

(2,150 factory-built water heaters 

and 4,000 conversion water heaters). 
Whereas in 1934 only 19 percent 
of total sales were factory built, 
in 1940 this figure rose to 50 percent. 
| The raising of the percentage of the 
_ factory-built water heaters required 
| very careful negotiation on the part 
_ of company salesmen for fear that the 
customer might become confused over 
conflicting claims and decide not to 
put in either type of heater. 


Conversion Heaters 


The conversion water heater was a 
product of the depression years* and 
required the enthusiastic support of 
the management of the company. This 
is well illustrated by the fact that 
other companies have attempted the 
conversion water heating activity but 
with less pronounced success. The 


*See ‘Electrical World,"' June 19, 1937, page 
| 36, ''The Conversion Heater as a Steppingstone." 
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The MOST COMPLETE 


LINE OF @ f) 


4 
Z 


THOUSANDS 
of patterns — 
you can find 
the exact lug - 


you want. ; 2 


' 
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Ps 


pe ee 
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Penn-Union a ie 
E-Z Lugs take a — 
a wide range 
of conductor 
sizes. Only 5 sizes of lugs for wire and 
cable from No. 6 to 1,000,000 CM. Self- 
locking; positive. Re-used over and over. 


OUICK, 
SIMPLE IN- 
STALLA- 
TION with 
the popular 
Penn - Union 
VI-TITE lug. 
Vise-like action gives a sure grip. Made 
in a wide range of sizes. 





Fully approved Soldering Lugs, 
pressed from pure seamless cop- 
per tubing, and annealed. Also 
cast Heavy-Duty Soldering 
Terminals—and shrink fit 
lugs for copper tubing 


CLAMP TYPE 
terminals in wid- 
est variety. 
Straight or angle, 
for cable or tub- 


> 
i 
ts) 


ing, with any 
desired contact 
tongue. 






SCREW TYPE Sold- 
erless, easy to use and 
universally popular, es- 
pecially in the small 
sizes. For both solid 
and stranded wires. 


MULTIPLE 
CABLE termin- 
als. We can fur- 
nish any style 
lug for two or 
more conduc- 
tors. 





SLEEVE TYPE 
terminals, with 
split contact 

sleeves, preferred 
by many large 
users. Made in 
many types. 


See the Penn-Union Catalog 
for any kind of Terminal Lug 
— carefully made, thoroughly 
tested, Dependable. 

Also the most complete line 
of Cable Taps, Service Connec- 
tors, Ground Clamps, Two-Ways, 
Tees, etc. 


Sold by Leading Jobbers 
Write for Catalog 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. 





UNION 


Conductor Fittings 
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sales price at present is $45 gross, 
$38.40 net for a 30- or 40-gal. installa- 
tion ($10 added for second element 
and thermostat when required; higher 
price for larger installations), to be 
paid for at $1 per month. 

The customer is allowed a 20 per- 


cent discount for cash on the balance | 


remaining after the first twelve pay- 
ments have been made. This has 
stimulated the payments to the extent 
that 25 percent of the contracts are 
paid up within a year. 


will run as high as 40 percent. 


Two-tank 


In order to gain public acceptance 


by reasonable operating expense, two- 
tank installations are encouraged to 


secure the benefits of tempering in | 


the uninsulated tank during summer 
months and moderate preheating in 


the winter months when extremely | 
This also 


results in more advantageous location | 


cold inlet water prevails. 


of the water heater near the point of 
most frequent use (generally imme- 


diately under the kitchen). The | 


rental-purchase plan provides that 
the company finance the cost of a 
new range boiler when required up 
to an installed price of $20, increas- 
ing the total monthly payments to 
$1.50. Due to relatively favorable 
water supply and the low heat density 
of the strap-on heating unit, galvan- 
ized tanks have been found to give 
satisfaction both from the standpoint 
of customer cost and company’s 
service complaints. No 


Eighty-five | 
percent of the jobs are 1 kw. capacity. | 
The average consumption is approxi- | 
mately 300 kw.-hr. per month, which | 
means that the monthly load factor | 








service | 


troubles of consequence have de- | 


veloped with the 4,000 heaters in 
operation. 

Reverts from all causes during the 
last seven years amount to 640 jobs, 
the majority of which is due to the 
customer’s moving out of the area and 
the inability of the salesman to sell 
the incoming tenant. It is believed 
that 12 percent saturation is a new 
record for electric water heater sales 
under existing climatic temperatures 
and a 1}-cent rate. 


Orders New Boiler 


Combustion Engineering Co. has re- 
ceived a contract from Interstate Power 
Co., Dubuque, Iowa, for a high-pressure 
boiler unit and accessories for installa- 
tion in the local generating station. 





... Sneedily! 


"Saewioa the production capacity of this coun- 
try into full swing—putting the country’s mighty 
resources to work—PLUGGING IN the industrial 
machinery of the USA—that is today’s big job. 


It is a job that must be tackled with determina- 
tion by every branch of the electrical industry. 


To aid National Defense, Roebling has “plugged 
in” its facilities. Roebling plants are operating day 
and night—at full capacity. 


Equally important, Roebling is unceasingly main- 
taining the high standard of quality for which 
Roebling electrical wires and cables are noted—a 
standard of quality that is a safeguard against 
shutdowns and delays, that assures all-around de- 
pendable service. 





LET’S PLUG IT IN \ 





JOHN A. ROEBLING'S SONS COMPANY 





TRENTON, NEW JERSEY aslo 


ROEBLING 


ELECTRICAL 
WIRES +»> CABLES 
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Remember the BIG 





En. town has one big fire 


to remember. 


Ours was in Baltimore, spring of ’06. 
The whole business district was in 
flames. Appeals were sent out to 
cities over a hundred miles off. 


Six fire companies from New York 
arrived . . . rolled their equipment 
off flat cars and went screaming into 


action. ... 


But not one of New York’s engines 
could be connected to a Baltimore 
hydrant! The suction hose threads 
were different. 


Since that time members of the 
American Fire Service and other 
organizations have labored endlessly 
to standardize hose threads and 
other fire fighting equipment—so 
that prompt mutual aid between 
communities would be possible. 


Men working together . . . it brought 
us greater protection, economy, new 
efficiency—in our own electrical in- 
dustry, too. 


Maybe you recall when the multi- 
tude of lamp bases were changed to 
the Edison base—receptacles and 
plugs were standardized — utility 
equipment was built to uniform 
specifications. 


Markets expanded, prices dropped, 
everybody gained in more business 
and greater comfort! 


Men working together did it... 
associations like A.I.E.E., N.E.M.A., 
E.E.I. and a host of others. 


* 


ELECTRICAL Wor LD believes that no 
one should minimize the multitude 
of benefits that have accrued from 
association activities in the electrical 
industry. Nor should this vital ac- 
tivity be in any way curtailed. That 
is why the editors plan to devote the 
issue just preceding the annual con- 
vention of Edison Electrical Insti- 
tute to 


ASSOCIATION FOR SERVICE 


We will point out the achievements 
of electrical associations, outline the 
work in progress, discuss future 
plans. It will be presented in brief, 
readable form, with plenty of illus- 
tration and editorial cartoons, telling 
a dramatic story in picture form. 


We believe that you should watch 
for this issue and plan to use it to 
protect the interests of your own 
voluntary organizations. We know 
you will be interested in it. 


The date, May 3lst. The issue 
“ASSOCIATION FOR SERVICE.” 
The editors of ELectricaL Worip 
are proud to present this contribu- 
tion toward the continuation of men 
working together. 





AGE FENCE 


—tmertcas Hirst Wire Fence — Stnce 1883 


PROTECTION—ON THE LINE 


%* The name PAGE not only identifies de- 
pendable property line protection but it is 
the symbol of quality that safeguards the 
investment. In Page Fence you get an 
assemblage of superior qualities, many of 
them exclusive. Page Winged Channel Posts 
are stronger and longer lasting. Page Fence 
fabric of copper-bearing steel wire is heavily 


A PRODUCT OF PAGE STEEL & WIRE DIVISION—AMERICAN CHAIN & CABLE COMPANY, INC. 


A LASTING MONEY-SAVING 


a See 


eee oo) ._—=.. 
——— oe —— 


galvanized after weaving. All parts of the 
supporting structure are expertly designed 
and faultlessly made. And Page Fence is erect- 
ed by technically-trained, long-experienced, 
responsible local business men. Write for 
“Fence Facts, to PAGE FENCE ASSOCIATION, 
Monessen, Pa., or Bridgeport,Conn., NewYork, 
Pittsburgh, Atlanta, Chicago, San Francisco. 


INVESTMENT 


“rine 


FUSES and KLIPLOKS 


Eliminate unnecessary shutdowns caused by 


fuses faulty in design — and bad clips. 


Safe, 


efficient and dependable protection automatic- 
ally predominates when you install this famous 


TRICO COMBINATION. 
TRY TRICO! 


NEW ALL-PLASTIC 
SWITCHBOARD LAMP 


FOR SINGLE HOLE PANEL MOUNTING 


Type T2 Unit 

The shell is molded in the same color as the 
lens-cap to prevent error in replacement .. . 
furnished with a 24 volt slide-base lamp, 
(.038 amp.) .. . used with a series resistor 
assembly for operation on voltages up to 440 

. five different colors . . . brilliant 180 
degree visibility . . . low in cost. 


Write for Ten Page Catalog 


GRAYBAR ELECTRIC CO. 


H. R. KIRKLAND CO., Morristown, N. J. 
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co. 


MILWAUKEE, WIS. 
In Canada—!IRVING SMITH 
LIMITED, Montreal 


STAPUT 
FAIRLEADERS 


(Patented) 
Save 
Your 

Cables 


Prevent 
Abrasion 
at the 
Duct Mouth 
a 


Low Cost 
Installation 


Vo. ak BerryCo..88 North St.,Boston, Mass. 
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Regulator Settings 


Improve Circuit Voltage 
[Continued from page 61 | 


ers to be evenly spaced along the cir- 
cuit and assuming an average addi- 
tional drop of 5 volts from primary 
to service entrance between no load 
and full load, the area under each 
curve may be taken as a measure of 
the value of each arrangement with 
regard to regulation. The arrange- 
ment having the smallest area under 
the curve would give the minimum 
average variation to the customer. 


Similar in Result 


The two different regulator connec- 
tions, used with unequal compensa- 
tion settings, provide practically the 
same regulation. The difference is 
slightly in favor of the standard con- 
nection, which is preferable in any 
case because of its other advantages. 
It should be noted, however, that one 
of the regulators in the standard con- 
nection must have enough capacity to 
boost 12 per cent, while the largest 
boost necessary with the cross-connec- 
tion is about 8 per cent. A maximum 
boost of not over 10 per cent would 
be required ordinarily except on cir- 
cuits where the regulation is unrea- 
sonably poor, as in the circuit as- 
sumed here, or where a considerable 
portion of the regulator range is used 
to correct bus regulation. 

Since the settings for the various 
arrangements have been made to give 
minimum voltage regulation without 
regard to voltage level, it has been 
necessary in the sample case to sacri- 
fice a certain amount of regulation in 
order to improve the voltage level 
with capacitors. On most circuits 
without capacitors it is necessary to 
use a fairly high contact-making volt- 
meter setting and a reduced amount 
of compensation in order to keep the 
voltage level at a reasonable value. 
In these cases use of capacitors per- 
mits a lower contact-making volt- 
meter setting, more compensation 
and a resultant improvement in regu- 
lation. 

It will be seen from the tables that 
the standard regulator connection 
gives better average results where ca- 
pacitors are used than the cross-con- 
nection. 

Although the various arrangements 
shown are but a few of the many pos- 
sible combinations of capacitors, 
regulator connections and regulato: 
settings which can be made, they show 
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how two regulators can be set to regu- 
late to two different load centers 
accurately, and to a third with fair 
accuracy. The same method of analy- 
sis can be applied to any circuit 
where balanced three-phase voltages 
are not required. 





Adds 25,000 Kva. 
in Five Months 


[Continued from page 63] 


In a period of four months and 22 
days from the first work started the 
design of foundation, steel structure, 
piping and electrical work had been 
finished and construction had prog- 
ressed to such a point that the gener- 
ator was put on the line, all work 
having been completed except floor 
finish and pipe insulation. 

Close co-ordination of work of the 
various contractors made this sched- 
ule possible, with little delay at any 
time. The heat cycle is conventional. 


The engineering was done by the | 
local engineering force of the com- | 
pany and work was supervised by the 


same group of men. 


Principal Equipment Added 


Turbo-Generator—General Electric Com- 
pany. One 20,000 kw. 1,800 r.p.m. turbine, 
400 lb. pressure, 725 deg. total temperature. 
Extraction connections for Ist, 4th, 5th and 
llth stages; one 25,000-kva., 14,000-volt 
generator, three phase. 

Exciter and Pilot Exciter—General Elec- 
tric, 250 volts direct connected, controlled 
by G.E. regulator. 

Generator Air Cooler—General Electric 
Company. Three sections of 7,500-sq.ft. area 
arranged for two passes. 

Surface Condenser—Westinghouse Elec- 








tric & Manufacturing Company. One 29,- | 


500-sq.ft. condenser with welded shell con- 
struction, welded in place, active tube 


length 21 ft., arranged for two passes and | 


having divided water boxes. 

Condensate Pumps—Westinghouse Elec- 
tric Manufacturing Company. Two 600-gal.- 
per-minute pumps driven by 40-hp., 440- 
volt motors. 

Air Ejector—Westinghouse Electric & 
Manufacturing Company. One two-stage air 
ejector having surface type intermediate 
and after condenser. 

Relief Valve—Westinghouse Electric & 
Manufacturing Company. 


Electrical Apparatus—Circuit breaker, 


switchboard and regulator, General Electric | 


Company. 
Wrecking, Excavation and Building Erec- 


tion—Woerman Construction Company of 
St. Louis. 


Moves Plant and Offices 


Slater Electric & Manufacturing Co., 
Inc.. manufacturer of incandescent 
lamps, has announced the removal of 
its offices and factory to 728 Atlantic 
Avenue, Brooklyn, N. Y. 


ELECTRICAL WORLD 


May 








100-120 VOLT CIRCUIT 


JEFFERSON 
TRANSFORMER 


8-16-24 VOLTS 


Where Do You Need 
Low Voltage ? 


Included in the wide line of Jefferson Electric Transformers are the Control Trans- 
formers needed to provide the lower voltage used in the operation of— 
remote control equipment 
automatic stokers 
oil burners 
relays 
valves 
door openers 
fire alarms 
coin-operated devices 
' air-conditioning systems 
No. 637-361 Control 


Transformer with Auto- 
matic Circuit Breaker 


Standard types have 8, 16, and 24 volt secondaries while transformers with other 


low voltages can be furnished to meet special conditions—both available with or 
without automatic circuit breakers. 


The coils of Jefferson Control Transformers are layer-built, automatically wound and 
have triple insulation. In addition, they are vacuum treated, impregnated and baked. 
This represents the highest type of construction, insuring long and efficient service. 


For operating 115 Volt devices from 460 or 575 Volt power circuits, a complete line of 
Jefferson Power Circuit Transformers is available in capacities from 50 VA to 15 KVA. 


Jefferson Electric transformer engineers are ready to make recommendations and 
provide specific data covering your requirements. JEFFERSON ELECTRIC COMPANY. 
Bellwood (Suburb of Chicago) Illinois. Canadian Factory: 60-64 Osler Avenue, W. 


Toronto, Ontario. 
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SOLDERLESS CONNECTORS 


HAVE YOU TRIED 


The New Ilsco Lugs? 


BUILT FOR OVERLOADS! 


The new design—as passed 
by the Underwriters’ Labo- 
ratories May 1, 1940. 


eer ee 


GENTLEMEN: COUPON 
SEND ME new Catalog & Sample! TODAY 


. 
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ILSCO COPPER TUBE 
AND PRODUCTS, !Nc. 


$6029 MADISON ROAD CiN.,O. 
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Recent Rate Changes 


West Penn Power Co. will file shortly 
revised rate schedules which will effect 
annual savings to present customers of 
$1,502,000, according to a recent announce- 
ment by the state Public Utility Commis- 
sion. The commission also stated it had 
dropped its formal rate case against the 
company. That an agreement had been 
reached was announced a short time ago 
(ELectricaL Wor.ip, March 22, page 134). 
The reduction is distributed as follows: 
general power, $620,000; commercial, small 
power, church and school, $570,000; resi- 
dential and rural, $227,000; large power, 
$71,000; street lighting, $14,000. A total 
of 132 commercial customers will be 
increased $2,993 annually through the 
elimination of discriminatory schedules. 
Residential consumers have received most 
of the benefits of past reductions made by 
the company. Eighty-two municipal cus- 
tomers out of a total of 187 receive re- 
ductions. 


Kentucky Urtinitres Co. has been 


| ordered by the state Public Service Com- 


mission to reduce its income in the amount 
of $500,000 per year. The commission 
allowed the company credit for increased 
wages to its employees, effective April 1, 
in the amount of $107,000 per year and 
credit for anticipated increases in Federal 
and ad valorem taxes in the amount of 
$128,000. The commission directed the 
company to reduce its rates for electric 
service $265,000. The new rates will be 
put into effect as promptly as they can be 
equitably allocated to the various classes 
of consumers. It is expected that this can 
be done so that reductions may become 
effective on bills rendered on and subse- 
quent to June 1. The commission’s action 
was not a formal order. Hugh B. Bearden, 
chief consultant for the commission, said 
that if Kentucky Utilities objected to the 
request, public hearings were necessary 
before the company could be required to 
observe it. At Lexington, company officials 
said they would make no comment on the 
request “until we have received and have 
had an opportunity to study the order.” 


Tampa Etectric Co. lost its case, con- 
testing the 30 per cent reduction in electric 
rates. Florida Supreme Court has upheld 
by a 4 to 3 decision the means used by the 
Tampa Utility Board in ordering the 
Tampa Electric Co. to make the reduction 
which would cut consumers’ bills an esti- 
mated $635,000 annually. 


Wisconsin Pustic Service Corp. has an- 
nounced a rate reduction program that may 


| result in cuts of $400,000 to electric and 


gas customers in 145 communities in 20 
central and northeastern Wisconsin coun- 
Residential, commercial, power and 
miscellaneous electric users will be affected. 


ToLepo Epison Co. and the Chamber of 
Commerce recently completed negotiations 
for a new industrial power rate in Toledo 
under which more than 200 firms will 
benefit in savings of approximately $225,- 
000 annually. These firms were not in- 
cluded in the rate reductions granted by 
the utility a year ago. The new schedule 
is for one year, and if conditions permit, 
it will be renewed on a somewhat similar 
basis. The demand charge is reduced 
from $1.85 to $1.75, less 25 cents if the 
industry owns its own transformer equip- 
ment. The energy charge was reduced 
proportionately to give smaller manufac- 
turers a break with larger consumers. The 
more power used, the greater the savings. 
The agreement was arrived at in a series 
of conferences held on the basis of the 
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“ANVIL BRAND" BLOCK 
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NEW YORK CITY 
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CHICAGO 
34 N. Clinton St. 


HIGH GRADE 
HARD PORCELAIN 


FOR 


Electrical Specialties 
High and Low Voltages 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 
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Lamp Replacers 
Lamp Base 
Removers 

Cartridge Fuse 

Tongs 
Switch Hooks 


Send for Catalogue 
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safety tools for 24 years 
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Provide dependable anchoring when 
poles are subjected to unusual 
strains from storms. Made of tough, 
certified, rust resistant, malleable 
iron for extra strength and holding 
power. Write for new bulletin. 


EVERSTICK ANCHOR CO. 
FAIRFIELD, IOWA 
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its affairs and a 
survey made by an engineer who was re- 
tained by the Chamber of Commerce. The 
new rate was announced after four weeks 
of negotiations between a subcommittee of 


| statement of 

| 

| 

| the manufacturers’ service committee of the 
| 


utility’s 


Chamber of Commerce, Carroll Proctor, 
president and general manager of the 
Toledo Edison Co., and three members of 
the Citizens’ Advisory Committee. 


GeorciA Power Co. has been ordered 
| by the state Public Service Commission to 
| reduce its electric wholesale rates to rural 
| electrification associations and municipali- 
| ties, bringing about total savings of ap- 
| proximately $175,000 a year. A 20 per cent 

reduction was ordered in the power pur- 
| chased by the rural associations. Based on 
last year’s consumption, this would mean 
| a saving of approximately $55,000 a year. 
| Approximately 40 municipalities that pur- 
chase power from the Georgia Power Co. 
| will be affected by the other revision in 
| rates, which was approximately a 12 per 
| cent reduction. The saving to the munici- 
| palities affected would be approximately 
$120,000 a year. 

ARKANSAS Power & Licut Co.’s reduced 
| electric rates for fifteen Civilian Conserva- 

tion Corps camps have been approved by 
| the state Utilities Commission. The new 
| rate is $60 a month for up to 1,200 kw. 
| plus two cents a kilowatt for all above that 
| amount used. The old rate was $75 a month 
for up to 1,500 kilowatts plus two cents a 
kilowatt for all above that amount. 


Mountain States Power Co. has an- 
| nounced a general rate reduction to elec- 
| tric customers in northwest Montana. The 
state Public Service Commission has ap- 
proved the reduction. Customers’ savings 
resulting from the rate cut will total $25.,- 


ARKANSAS GENERAL Urtitities Co. has 
been granted authority by the state Utili- 
ties Commission to reduce rates in the 
towns of Warren, Wilmar, Hermitage and 
Ingalls, bringing about estimated savings 
of $6,126 annually. The new rate schedule 
will become effective June 1. 


Vetoes Plant Expenditure 


Branding proposed expenditure of 
approximately $65,000 for improve- 
ment of the Newark, Ohio, municipal 
power plant as a “wasteful addition to 
| the city’s indebtedness,” Mayor Glen 
Wright has vetoed resolutions of the 
Council providing for a survey. Council 
had authorized Service Director Royal 
Keyes to prepare specifications and cost 
estimate for the improvements. 


Builds New Plant 


Seriously overcrowded facilities will 
be relieved by the addition of 20,000 
sq. ft. of floor space in a new building 
just contracted for by Torrington Man- 
ufacturing Co., Torrington, Conn. The 
new space will be devoted to the manu- 
facture of Airistocrat propeller fan 
blades and Airotor blower wheels. Oc- 
cupancy of the new building is sched- 
uled for October. 
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Southern States’Outdoor 


Disconnecting 


Switches 
WACTIO 


Here are a few reasons why every 
day more and more engineers specify 
Southern States’ Outdoor Disconnecting 
Switches: 

Contacts are full-floating, self-align- 
ing, and self-wiping. Phosphor bronze 
coil springs within the jaws apply firm, 
constant pressure to the blade. A posi- 
tive latch keeps the blade closed, yet 
releases smoothly and easily when your 
operator pulls the operating ring. 

Other features of Southern States’ 
Outdoor Disconnecting Switches will 
interest you, too. Talk with your 
Southern States’ representative or write 
for Bulletin 400 which contains all the 
facts (use the coupon below!). 
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EQUIPMENT (GS) CORPORATION 


28 S. 20th St. Birmingham, Ala. 
Representatives in Principal Cities 


MAIL THIS COUPON NOW! 


| Southern States Equipment Corp. 
| 28 S. 20th St., Birmingham, Alabama 


(_] Bulletin 400 (Disconnecting Switches) 
[] A Complete Catalog 
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Consulting Engineers 
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SANDERSON & PORTER 
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BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
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11 Park Place, New York City 
36 State Street, Albany, N. Y. 
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Engineers 
DESIGN ¢ CONSTRUCTION 
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ENGINEERS 
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A. Y. TAYLOR AND COMPANY 
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Consulting Engineers 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 
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Flood Control. Engineering Problems relating to 
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Let’s Work 
Together-to 


Deliver the 
Goods.... 


The Sherman Mfg. Company to- 
day is turning out materials that 
are vital to industrial expansion 
and defense. Under these condi- 
tions we need your help in order 
to give you the service you re- 
quire. 


Let us know as far in advance as 
possible your actual or estimated 
requirements. Let us advise you 
concerning delivery schedules. 
Work with us, and we think we 
can keep you supplied with the 
goods you need. 


Remember, we want not only your 
present business but your future 
good will, so that you will con- 
tinue to look upon Sherman as 
your preferred source of supply 
on the material we make. 


H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICH. 


Pee Ole 


GALVANIZED 


STRAND 


STRENGTH, 
ness and durability are 
combined with definite economy in 
Crapo Galvanized Steel Strand. 
Low first cost, low maintenance ex- 
pense are matters of record where- 
ever this time-tested product is in use. 
Available in all standard grades and 
sizes from representative jobbers 
throughout the country. Or, write— 


INDIANA STEEL & WIRE CO. 
MUNCIE, : : INDIANA 
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| Alaska. 


| bring power to the Matanuska Valley. 


New REA Loans Made 
to Power Systems 


Rural Electrification Administrator 
Harry Slattery has agreed to lend 
$325,000 to a new Virginia co-operative, 
to take over, rehabilitate and consider- 
ably expand the system of the Bull Run 
Power Co. of Manassas. The new or- 
ganization is known as the Prince Wil- 
liam Electric Co-operative, and its head- 
quarters will be those of the present 
company at Manassas. 

The allotment of $325,000 will be 
used as follows: 


For acquiring the electric distribution 
system of the Bull Run Power Co. con- 
structed before the earlier REA loan, $59,- 
307; $30,000 for rehabilitating these origi- 
nal lines; $21,000 to acquire the original 
155-kw. Diesel and 50-kw. hydro generat- 
ing plants of the company; $54,650 to 
complete the generating facilities for 
which REA has made earlier loans to the 
company; $160,042 to construct new lines 
and add short extensions to existing lines. 

In addition, the co-operative assumes 
earlier obligations of the company to REA, 
totaling $303,000, advanced 
rural power lines and additional generat- 
ing facilities to serve them, and take over 
the properties which the company built 
with the REA funds. 

Administrator Slattery also an- 
nounced allotments totaling $1,956,000 
for rural electrification in 16 states and 


The Alaska allotment will 


About four years ago REA allotted 
money to the Anchorage Light & Power 
Co. to construct these lines, but because 
of difficulties in arranging proper secur- 
ity the loan was never consummated, 
REA announced. In addition, the new 
lines may serve three large and several 
small gold mines up on the hillsides. 

Another allotment provides for serv- 
ice to the town of Fry, Ariz., a small 
town which is growing rapidly due to its 
proximity to Fort Huachuca which has 
tripled its personnel under the National 
Defense program. 

Details of the 
follow: 


recent allotments 


ALASKA—Matanuska_ Electric Assn., 
Inc., Palmer, Walter E. Huntley, president, 
$140,000 to build 75 miles of line, 354 
members in the Matanuska Valley of 
Alaska. 


Arizona—Sulphur Springs Valley Elec- 
tric Co-operative, Inc., Willcox, Mike M. 
Bennett, supt., $40,000 to complete the 
system. 


ARKANSAS—South Central Arkansas 
Electric Co-operative, Inc., Arkadelphia, 
Carroll Bell, president, $105,000 to build 
99 miles of line, 357 members in Clark 
County. 


FLoripa—Florida Keys Electric Co- 
operative Assn., Inc., Key West, John A. 
Russell, president, $50,000 to build 89 
miles of line, 525 members in Monroe 
County. 


ILtino1is—Tri-County Electric Co-opera- | 


tive, Inc., Mt. Vernon, Ill., B. H. Tuttle, 
supt., $15,000 to complete the system. 
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WESTERN RED CEDAR 


| 
} 


The pole with 
extended service life 


above the ground 


LESS 


Maintenance 


COSTS 


DURAPOLE includes con- 
tinuous slab gaining at no ex- 
tra cost — this means per- 
fect drainage and continuous 
flat surface any length de- 
sired; to which cross arms 
may be securely bolted. These 
two advantages alone save 
you much in maintenance 
cost; plus this you get greatly 
improved appearance. With 
these and other benefits (see 
below) it pays to specify 
DURAPOLE. 


These are the benefits 
that make DURAPOLE 
today's cost-saving pur- 
chase 


SLAB GAINED—for perfect drain- 
age—for secure arming—for much 
better appearance. 


FULL LENGTH TREATED—for 
protection—for uniform light brown 
permanent color—for attractive ap- 
pearance. 


MACHINE SHAVED—for increas- 
ing life of the pole above the ground 
—for improved appearance. 


Butt treated 14” guaranteed penetra- 
tion—no reduction of sapwood in 
butt section. 





VALENTINE CLARK CORPORATION 


2516 DOSWELL AVE., ST. PAUL, MINN 
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Kentucky—Jackson County Rural Elec- 
tric Co-operative Corp., McKee, Lester 
Reynolds, supt., $62,000 to build 92 miles 
of line, 288 members in Lee, Owsley, Clay, 
Laurel, Jackson, Powell and Leslie coun- 
ties. 

Lovutstana—Concordia Electric Co-op- 
erative, Inc., Vidalia, S. L. Winston, Jr., 
president, $120,000 to build 140 miles of 
line, 344 members in Concordia Parish. 

MaryLaAnp—Southern Maryland __ Tri- 
County Co-operative Assn., Inc., La Plata, 
Forrest Coakley, supt., $50,000 to provide 
additional generating facilities. 

Mississippi—Southwest Mississippi Elec- 
tric Power Assn., Lorman, F. R. Price, 
supt., $121,000 to build 147 miles of line, 
433 members in Claiborne, Copiah, Jeffer- 
son, Adams, Lincoln, Wilkinson, Amite 
and Franklin counties. 

Missourt—Callaway County Electrical 
Co-operative Assn., Fulton, Raymond A. 
Walker, supt., $58,000 to build 67 miles 
of line, 157 members in Callaway, Mont- 
gomery and Boone counties. 

Ont1o—Paulding-Putnam Electric Co-op- 
erative, Inc., Paulding, V. E. Patterson, 
supt., $50,000 to build 54 miles of line, 
174 members in Putnam, Van Wert and 
—— counties, Ohio, and Allen County, 

nd. 

OKLAHOMA—Oklahoma Electric Co-op- 
erative, Norman, Edgar W. Cralle, supt.. 
$117,000 to build 143 miles of line, 336 
members in McClain, Grady. Caddo, Okla- 
homa, Cleveland and Canadian counties. 

SoutH Carottna—Palmetto Electric 
Co-operative, Inc., Ridgeland. J. M. Perry, 
president, $50,000, partial allotment. The 
total mileage of the system will be 226 
miles to serve 864 members in Jasper, 
Hampton, Beauford and Allendale coun- 
ties. 

TENNESSEE—Mountain Electric Co-op- 
erative, Mountain City, $100,000 to build 
106 miles of line, 565 members in John- 
son County. 

Texas—Mid-South Co-operative, Inc., 
Navosota, John M. McCaskill, president, 
$100,000 to build 130 miles of line, 294 
members in Walker, Madison and Grimes 
counties. 

VircintA—Craig-Botetourt Electric Co- 
operative, New Castle, Clay D. Huffman, 
supt., $32,000 to build 22 miles of line, 
176 members in Botetourt, Roanoke, 
Craig and Alleghany counties, Va., and 
Monroe County, W. Va. 

Wisconsin—Bayfield Electric Co-opera- 
tive, Inc., Iron River, Ed Maryland, presi- 
dent, $25,000 to build 20 miles of line, 56 
members in Bayfield County. 

Administrator Slattery also  an- 


nounced allotments totaling $24.500 for 
financing house wiring and plumbing 
installations in five states. 


Construction contracts. 


Vircinta—Mecklenburg Electric Co-op- 
erative, Chase City, J. E. Smith, supt., and 
Hammond & Long, Columbia, S. C., engi- 
neer, contract to Rockingham Construction 
Co., Inc., Harrisonburg, 115 miles of line, 
252 members; bid, $80,250. 

Wasuincton—Public Utility District No. 
1 of Cowlitz County, Longview, John B. 
Roche, supt., and W. S. McCrea, Jr., Ta- 
coma, Wash., engineer, contract to Yakima 
Electric, Yakima, 58 miles of line, 183 
members; bid, $49,258. 

Wisconstn—Clark Electric Co-operative, 
Greenwood, W. A. Dallman, supt., and 
Wisconsin Development Authority, Tenney 
Bldg., Madison, engineer, contract to E. W. 
Wylie, Inc., St. Paul, Minn., 21 miles of 
line, 38 members; bid, $13,697. 
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SEARCHLIGHT SECTION 


( Classified Advertising ) 


™rsosmess “OPPORTUNITIES” : vien'or resaue 


UNDISPLAYED 


10 Cents a WorD. MINIMUM CHARGE $2.00 

Positions Wanted (full or part time salaried em- 
ployment only), % the above rates payable in 
advance. 

Bow Numbers—Care of publication New York, Chi- 
cago or San Francisco offices count as 10 words. 

Discount of 10% if full payment is made in 
advance for 4 consecutive insertions. 


om KERB nnn 


DISPLAYED 

Individual Spaces with border rules for prominent 
display of advertisements. 

The advertising rate is $6.50 per inch for all 
advertising appearing on other than a contract 
basis, Contract rates quoted on request. 

An advertising inch is measured %” vertically on 
one column, 3 columns—30 inches—to a page. 


NEW ADVERTISEMENTS received by 10 A. M. Monday will appear in Saturday’s issue, 
subject to limitations of space available. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS, $2,500 to $25,000. 

This thoroughly organized advertising serv- 
ice of 31 years’ recognized standing and reputa- 
tion carries on preliminary negotiations for 
positions of the calibre indicated above, through 
a procedure individualized to each client’s per- 
sonal requirements. Several weeks are required 
to negotiate and each individual must finance 
the moderate cost of his own campaign. Retain- 
ing fee protected by a refund provision as stipu- 
lated in our agreement. Identity is covered and, 
if employed, present position protected. If your 
salary has been $2,500 or more, send only name 
and address for details. R. W. Bixby, Inc., 262 
Delward Bldg., Buffalo, N. Y. 


Executives and Technical Men. Qualified candi- 

date desiring $2,500 to $20,000 position may 
contact employers through our confidential 
services, established 25 years.. The National 
Business Bourse, 20 W. Jackson Blvd., Chicago. 


POSITIONS WANTED 


(See also “‘Selling Opportunity Wanted’’) 


DISTRIBUTION ENGINEER. Southerner. 

Thoroughly competent in design, supervision, 
operation and office management. Reasonable 
notice due present employer. South preferred. 
PW-891, Electrical World, 520 N. Michigan 
Ave., Chicago, Ill. 


ENGINEER with wide experience in design of 

electrical and other equipment and ten years 
of marine electrical experience, interested in 
Supervisory, development or similar position. 
PW-898, Electrical World, 68 Post Street, San 
Francisco, Cal. 


ENGINEER, Professional license, twenty years 

experience, mechanical and electrical design 
and layout, seeks better connection. Any loca- 
tion considered. PW-899, Electrical World, 68 
Post Street, San Francisco, Cal. 


CHIEF ELECTRICIAN: 25 years construction, 

maintenance Switchboards, Control Equip- 
ment Power Plants and Substations; Motors, 
Control Equipment, Testing, Trouble-shooting, 
Estimating and Management in Industrial 
Plants, 45 years old, 2 years University. Ex- 
cellent references. Not interested in minor po- 
sition or short term employment. PW-900, Elec- 
trical World, 520 N. Michigan Ave., Chicago, 
Til. 


", 


SELLING 
OPPORTUNITIES 


OFFERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen—Additional Lines 


OUUDEREOEOUGODOROROUROSUDOEORDERRSUROROROOROEOEOOREDOEReGEESS: 


OPPORTUNITY WANTED 


MANUFACTURERS AGENT established 15 
years in Southern California calling on utili- 
ties, aircraft and general industrial — can 
handle an additional line. RA-901, Electrical 
World, 68 Post Street, San Francisco, Cal. 





FOR SALE 


One Gould’s Hydroil Centrifugal Purifier, Model 

315SHVA, in use less than ten months. If 
interested, write for details. Box 752, Robstown, 
Texas. 


SPECIALTIES 


CABLE-SPLICERS WIPING CLOTHS. Formed- 

flexible finishing cloths (Patented); Flat fin- 
ishing cloths; Catch cloths; Crotch cloths and 
Up-right joint catch cloths. Made of world- 
prize Herringbone Ticking or imported English 
Moleskin. Write us for literature and prices. 
Geo. E. Williams, Mfr., 3035 Aldrich Avenue, 
Minneapolis, Minn. 


ELECTRICAL WORLD e 


tt 


ORRUUOROOTODASORCDEECOCUDRCECEUSGOOOCHOROOEROSOEOROCEEROCSEDOOe DEE ROOeR Reece Neeeeteeenneeeerteencetenette 


FOR SALE 


Business and Industrial 
PROPERTIES AND PLANTS 


Building Suitable for Sub-Contract 
Manufacturing or Sub-Assembly 


STEEL AND BRICK BUILD- 
ING—Modern, one-story, contain- 
ing approximately 28,000 sq. ft. of 
floor space. Building is well lighted 
and equipped with two 3-ton and 
two 5-ton floor-operated cranes. 
Separate service building equipped 
with washroom and toilet facilities, 
and an office building with an area 
of 2,400 sq. ft. Parking space nearby. 
Shipping facilities include spur track 
into main building arranged for car- 
floor-level loading. All contained on 
about 13% acres, approximately 
75,000 square feet of land. Houston, 
Texas. 


3-STORY BUILDING containing 
42,000 sq. ft. of floor space suitable 
for light manufacturing, warehous- 
ing or sales purposes. Located in 
the center of city. Railway siding 
nearby. Tulsa, Okla. 

6 ACRES OF LAND located at 
Locust Avenue and West 112th 
Street, with railroad siding. All 
cleared. Suitable for either building 
ee purposes. Cleveland, 

10. 


For detailed information or an appoint- 
ment to inspect these properties, write 
BO 880, Electrical World 
330 W. 42nd St., New York City 
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*“SEARCHLIGHT”’ 


IS 


Opportunity Advertising 


—to help you get what you want. 


—to help you sell what you no 
longer need. 


Take Advantage Of It 
For Every Business Want 


“THINK SEARCHLIGHT First” 
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Table I—Data on Output and Peak Load of Largest Generating and Dist: 
Systems in North America, 1937-1940 


Public utility, lighting, power and electric railway systems in the United States, Canada and Mexico having output in excess of 100,000,000 kw.-hr. during 1940 

















1940 1939 1938 1937 
Syst System System System 
Line Peak Seed Peak Load on G Output for Year Peak Load Peak Load on Output for Year Peak Load Peak Load on Output for Year Peak Load Peak Load on 
No. Company and System 60-Minute) Generator Stations + (Incl. Purch. 60-Minute) Generator Stations Generator (Incl. Purch. ae a oor Generator Stations Generator (Incl. Purch. Jay ony Generator Stations Generato 
ted Purch. (60-Minute) Kw. Energy) wh Purch. (60-Minute) Rating, Energy) nel. Purch. (30-Minute) Rating, Energy) nel. Purch. (30-Minute) Rating, 
Energy Kw. — Thousand Energy w. Kw. Thousand Energy Kw. Kw. Thousand Energy Kw. Kw. 
Kw. (See Note a) 8) Kw.-Hr. Kw. (See Note a) Kw.-Hr. Kw. (See Note a) Kw.-Hr. Kw. (See Note a) 
(See Note a) (See Note a) (See Note a) (See Note a) 7 
(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) 
United States 
Se een a ee 1,491, 400 1,328,700 1,656, 664 8,783, 159 1,316,000 1,196, 500 1,576, 638 7,618,593 |] (0) 1,225,400 | (0) 1,039, 400 1, 606, 298 7,304,560 || (0) 1,274,300 | (o) —- 1,091, 400 1,611 
2 || Commonwealth Edison Co. & Subs. (D).... /  1,612;000 1; 601,000 2,099, 000 8,120,844 1,535,000 1,514,000 2,005, 765 7,561,618 1,405,000 1,390, 400 2005; 765 6,711, 103 1,375,000 1,361, 100 1, 856 
3 |i Consolidated Edison Co. of New York, Inc. (D)......... 1; 704,000 1; 702,000 2; 527,300 7,541,519 1; 660,000 1; 669, 000 2, 566, 300 7, 376, 854 1,645, 000 1/585, 500 2) 566, 300 6,714,417 1,507,500 1,459, 000 2, 346 
4 | Pacific Gas and Electric Co..........-................ is.) ...c:.. Cae 1; 362,066 6,058,274 || (k) 1,059,800 | ........ Path 1; 300; 969 5/728, 404 SED? «.<esaceunnele 1/250; 969 5,177, 338 SPEED .« . ccdan edness 1,250 
5 || American Gas and Electric Co. (Central System). ....... 1,004, 645 997,120 | (y) 1, 182, 826 5,677,859 909, 320 921,620 1,128) 826 4,759,531 803, 135 800, 180 993, 267 4,072,081 || (0) 822,460 | (0) 794, 600 01 
6 Tennessee Valley Authority... iT I ease ede el 812, 400 860, 900 994, 105 4,746,058 674, 100 674, 100 838, 364 2,756, 966 266, 000 266 , 000 487 , 338 1, 288, 834 || (0) 160,400 | (0) 160, 400 4] 
8 || Philadelphia Electric Covand Subs en ee ROP Ta aaa 000 | Gy 77920; 000 1, 1267125 476547368 | Gy 907,000 | Gy 9365000 | 771138 128 4253-401 | 837,000 | 0 mae) °° ‘ia ia | saa 5i0) 789,000 834000 109 
D OW Weert Wines Oe... .-000s00505.6s0000csc0e0ee (k) 866,600 | (&) 856,700 1/095, 675 3; 656, 860 |} (4) 769,900 | (z) 763, 400 1,020,675 3,127,969 666, 900 663,900 960, 825 2) 689, 403 660, 100 653,000 930 
10 || Southern California Edison Co., Ltd................... (m) 729,200 | (m) 727,000 975,020 3,654, 396 |I (m) SEES oni vcvcieewoe 1,096, 170 3,618,199 || (m) SET 3 sseiutenteces 931,550 3'058,175 || (m) GOR SDY .. os ccccvecccas 93 
> 800 44900 737,700 2,994, 947 623, 400 588, 000 737,700 2,678, 396 575, 650 519,000 684 
12 Seer ae iekene Meme thas Boe ee (m) 236" 000 (m) 696 600 704’ 800 3 O72' 604 ie _ ae $89” 200 704,800 > ois en Bg assy ka aA 539, 800 1/522, 627 319; 200 319, 200 370 
13 | Duke Power Co. ene ae eens e eines eres OU oo Bed os ern oe eee case 3'054,762 || (m) 599,275 | .........5.. Cea ccc cp oa re 2,759, 247 |I (m) ET 505s outa ce eRe... : cueviaebiatal 27 307/908 || (m) I a o0nssnsnastenae | eonceniea 
14 || American Water Works and Electric Co., Inc. = (D).. 523, 300 516, 200 648 , 904 2,815,973 473,097 465, 697 627, 800 2, 470, 563 |) (o) 409,558 | (0) 401,218 618,579 2) 136,864 | (o) 432) 759 | (0) 411,600 594 
15 |] Union Electric Co. of Missouri and Subs. ideal 540,000 540 , 000 711, 420 2,749,516 || (m) 476,000 | (m) 476,000 692, 420 2,468,422 } (m) 448 000 | (m) 448 000 692, 420 2,254,291 || (m) 443,000 | (m) 443,000 65 
ee ener” GUND... Midis e 579, 199 2,743,987 589, 490 476, 490 579, 879 2,596,828 |} (0) 465,700 | (0) 441,700 579, 879 2, 132,738 |} (0) 505,900 | (0) 496 , 900 575 
17 || New England Power Association (Consol.).............. 627, 100 518,700 708 , 565 2,735, 294 587,900 489, 600 711,014 2, 490,936 || (o) 532, 300 | (o) 440, 000 711,014 2) 174,696 |} (o) SE occ exwnsaeenns 71 
SD Eien BANOO... 5.5 cass sso o6cesssccceconce¥s 463, 400 463,000 504,000 2; 412,765 422,500 424° 100 504,000 2,007,780 || (0) 349, 300 | (0) 350, 100 504’ 000 17654, 105 || (o) 360, 100 348, 300 441 
We Ghemea Meee... .......+.--..cc00-0. 2: .0scccnee OO 5. As cdg dead 381,939 2’ 222’ 839 ME Fs ccakdcseearans 381939 2,050, 359 || (0) SEE canis cetevenen: 382/114 1,758, 406 || (o) 361,100 | (0) 291) 100 38 
20 || The Cleveland Electric Illuminating Co................ 453,000 453,000 523,750 2/082, 867 416,900 416,900 523,750 1,820, 146 || (7) 387,214 | (j) 387,214 527,500 1,548,630 | (7) 360,223 | (j) 362,223 47 
21 |] Consumers Power Co.............000cceceeceeceeeees 475,755 434,150 507,115 2,076,634 MES. ccuninteeeas 473,715 1,733, 120 || (0) OS | isccsaeee, 417,915 1,509,917 || (0) 372,900 | (0) 333, 460 4 
22 || Pennsylvania Power & Light Co...................... 396, 460 312,000 391,689 1964, 168 379,956 314, 400 391 689 1,874,595 || (o) 360, 300 | (0) 302,902 391689 1752, 164 345000 266, 800 39 
23 || Con. Gas Electric Light & Power Co., Baltimore... ..... (e) 351,000 233,000 273, 450 1,918,655 |] (e) 307 000 215,000 250,950 | (c) 1,646,037 |} (e) 276,000 | (0) 142,000 230,950 | (zg) —_—‘1,, 430, 008 |} (c) 300,000 | (0) 144’ 000 234 
24 |! City of Los Angeles, Dept. of Water & Power........... 456, 800 523, 200 628, 105 1,894,067 || (z) 400,400 | (z) 381/400 562, 105 1/691,044 377,600 377, 600 | 562, 105 1°555, 238 366, 500 366,500 56 
25 || Columbia Gas & Electric Corp. and Subs. (D)........... SOE idee cvdstanens 541,750 1,746,276 IE Scone cecnnaens 511,750 1,572, 309 DEON Ts dc shisvabaamene 476,750 17399' 199 SORMIE vo vccccacnccns. 40¢ 
26 || The Montana Power Co..........-..000cceeeeceeeeees 286, 100 286, 100 349,750 1,713,751 275, 400 275, 400 342,000 1,491,796 || (0) 236,500 | (0) 236, 500 350, 000 1,295, 283 |! (0) 258,500 | (0) 255,500 29 
27 || Wisconsin Electric Power Co. and Affil. Cos. (D)........|| (m) MINED... dis, edaaccnes 538,080 1°713? 364 || (m) SRN on vcs ss cguncuie 547,480 1,550, 252 RRR I 2 080 530,740 1) 424’ 858 NA 2 aii’ rackn cae 53 
Me MME oii gs caplinc sk babaivoaacindateds 399, 300 326, 100 389, 160 17611, 442 372,590 323, 265 389) 160 1,453,365 || (m) 336,995 | (m) 293,210 359| 160 1) 203; 804 || (m) 305,430 | (m) 249,040 354 
29 || Northern States Power Co. (Minn.) and Subs........... (m,s) 351,251 | (m,s) 346,901 492,321 17572,011 || (m) 329,575 | (m) 326,575 456. 661 1/461,401 || (m,s) 299,459 | (m,s) 294,609 | 460,611 17341) 865 MG os coc ar ak 424 
30 || Penn. W. & P. Co.,— Safe Harbor W. P. Corp.......... 367,000 367,000 341,000 1/521, 131 332,000 332, 000 311,000 1/319, 195 || (o) 335,000 | (0) 335,000 | 311,000 17548. 165 || (0) 335,550 | (0) 335, 500 31 
31 || Puget Sound P NMMEG OD «ices cc ducsdexe oul 269, 292 265,090 287 , 690 1,245,626 249,310 228, 160 315, 185 1,155,039 || (m) 233,170 | (m) 228,170 315,245 1,047,416 |} (m) 232,410 | (m) 230, 635 314 
32 |l Ohio Edison _igeaiincpa a RR RE ™ 285, 100 " 281, 800 368, 450 1,241,717 ~ 243, 400 ” 229, 100 333/450 1, 189, 132 t% 227, 300 tm 224, 600 333,450 1078) 285 |! (0) 243,100 | (0) 236,000 31 
33 |! The Washington Water Power Co. (v)................-. 225, 600 209; 500 203,534 1/216, 271 189, 600 182, 400 203,534 1/033,419 || (o) 182,100 | (0) 182: 100 203,534 "980.407 || (0) 228; 200 | (0) 193. 800 20 
34 |! Carolina Power & Light Co......................-.... 233,906 216, 800 249,050 1; 186,563 255,820 196, 400 249/050 923,281 || (0) 245.540 | (0) 194° 860 249) 050 890,938 || (0) 273,280 | (0) 198” 320 249 
35 |! Potomac Electric Power Co.....................--..-. 245,000 228’ 000 305, 000 1,090, 703 218,000 201, 000 255, 000 993.139 || (0) 198,000 | (0) 178,000 255,000 910,962 || (0) 189,000 | (0) 154,000 226 
36 |] Utah Power & Light Co..................0ceceeeeeeee 172, 506 139, 324 204, 162 1,076,058 170,010 145,910 240,177 940, 498 150, 440 125,730 240,177 762,765 147, 200 133, 630 24 
37 || New Gian ‘Bice SGA. 5 ccc cn cass sate (1) (I) 123, 113 1,041,528 (J) () 124,283 939, 302 - 179, 840 " 87,565 122,710 876,706 || (0) 171,837 | (0) 84, 100 10 
38 || Public Service Co. of Indiana......................++- 184, 440 127,490 133,520 "914:774 |l (2) 179,280 | (z) 139, 500 133,520 859, 706 164,730 134/700 133,520 736,972 158,650 117,500 134 
39 || Virginia Electric and Power Co....................... 184, 300 192,000 213,635 879, 046 170, 500 172; 400 171,535 774, 282 || (0) 142,700 | (0) 141/800 171/535 679, 448 |! (0) 133; 200 | (0) 133, 900 17 
40 || Northern Indiana Public Service Co...............-... (k) 162,503 82,080 115,455 874,410 || (x) 159/196 | (&) 82, 436 115,455 799, 316 141, 494 82, 405 111,455 707,746 137,610 82, 300 9 
41 || Th Light and Power Co................-. 189, 756 158, 119 194, 145 869, 487 174,231 147,549 194,625 780, 108 154,070 127, 435 194, 865 670,029 154,872 129, 935 194 
2 Pee es 184” 000 139° 000 183, 465 842'957 1717000 144” 000 183” 465 7447545 | (2) 132'000 | { 140°.000 183, 465 676,706 || (0) 1447000 | (0) 140°.000 18 
43 || Metropolitan Edison Co... . Select ona 175, 500 143,600 190,928 818.719 158,700 149, 800 190,928 733,497 214, 300 169; 000 246,198 797,956 || (o) 186, 300 | (0) 174, 400 24¢ 
44 || Kansas City Power & Light Co....................--. (c,m) 156,000 | (c,m) 156,000 273,211 808,204 |] (c, m) 148,800 | (c, m) 148, 800 283.925 782,861 |] (c, m) 143,400 | (c, m) 143,400 277.925 749) 787 151,700 151, 700 26 
45 || Houston Lighting & PowerCo........................ 157,600 154, 000 206, 336 785,750 147, 600 146, 700 206 586 740,275 || (0) 130, 400 | (0) 129; 100 181) 586 684/906 |} (0) 121,200 | (0) 117.300 18 
46 || Louisiana Power & Light Co....................-0000. 116,000 96 , 000 86, 648 784,546 115,000 96 , 000 86 , 868 745, 302 109, 075 96, 000 86, 868 WORN 5 iiss; saruenss 96 , 000 84 
47 || Gulf States Utilities Co.........................2000. 122,077 119,655 191, 768 771,525 118,028 117,610 181.516 724,664 97/959 97’ 506 148,016 598,534 || (0) 70, 441 | (0) 70,019 7 
48 || Idaho Power Co............. ie RP EAR Oe: 109, 600 101,000 106, 222 745,391 110, 225 103, 110 102,410 766,549 || (0) 106,821 | (0) 101,935 102; 135 657, 375 92, 302 | (0) 86,085 104 
49 || The Ohio Public Service Co.....................-2. 00. 154, 700 107,400 | (y) 104, 117 743,947 143, 400 106, 600 129; 100 655, 688 116,800 90’ 400 129’ 600 530, 560 129, 100 97,900 12 
50 || Oklahoma Gas and Electric Co... _.........-......--- (b) 130,980 | (2) 133, 232 | (y) 167,946 693, 667 || (2) 125,276 | (6) 121,320 | (y) 170, 176 652,459 122, 336 120; 452 173, 476 642,904 125, 096 124, 104 17 
51 Il TheCalifornia Oregon Power Co : 121,215 117,505 115,080 643, 069 114,955 111,855 115.080 600, 284 105, 135 105, 135 115, 080 565,815 110, 980 106, 175 1 
52 || The Toledo Edison Co..........................2... 137,000 144’ 000 180, 280 642,425 147,940 140,940 180, 280 553,179 130,940 113/840 180, 280 474) 081 116,020 106, 020 13 
53 || The Hartford Electric Light Co....................... (n) 130, 100 | (mn) 125, 700 165, 500 636,979 || (c) 1147700 | (e) 121000 165,500 571,449 102; 000 106, 200 165, 500 372) 734 100, 700 103, 300 12 
54 || Central Maine Power Co..........................--. 116, 170 116,170 173,097 605, 309 109, 300 108’ 400 133/097 565,112 103,752 103” 452 125,922 521.477 101,900 | 100, 200 12 
55 || Texas Power & Light Co....... een ee 128,740 101,000 96,940 603,855 133,450 107,750 96,940 638,047 || (0) 127° 400 | (0) 104’ 620 98) 431 6047559 |I (0) 125,610 | (0) 104, 480 9 
23 
56 || City of Seattle, Department of L ighting ie tac aan Oe 120, 000 148, 000 249 , 256 592,700 || (m) 113,000 | (m) 136, 000 239, 000 469,701 || (m) 111,000 | (m) 111,000 239, 000 439,541 || (m) 103,000 | (m) 103, 000 
5h | Seeatces parser msi om Beg ae) ms] StL ia) He) ee) ee! al gee) eT Ieee) 
59 Couera Secteciee eae pe eae: ; | : | 3 ine 114,760 112,790 157, 482 545, 768 108, 638 107,440 157, 482 499, 674 |} (0) 101,480 | (0) 99,920 155, 162 481,374 || (0) 95,310 | (0) 94° 000 12 
60 || Pennsylvania Electric Co—Subs. & Affi. (D)........... 112,740 112,740 143,961 535,586 || (h) 107,640 | (A) 106, 440 57.100 397,671 92; 200 90, 200 146,675 439,914 91/150 90,070 
61 || Hetch Hetchy Pwr. & Util. Engr. Bur...............--- 85, 800 85, 800 83, 000 528,727 84,700 84, 700 83,000 525,993 87, 800 87, 800 83, 000 531, 402 87, 700 87,700 ; 
62 || Arkansas Power & Light Co.....................-0000% 99, 300 85, 200 106, 738 524,755 96, 000 77,000 107,998 496,709 || (0) 93, 200 | (0) 68 , 000 108,004 459,924 88,541 69, 400 7 
63 || Western Massachusetts Companies. .................-. 108, 600 99 400 178,975 513,659 NE sca ee eknaeee hele 160,050 484, 636 88,800 | ....... 60,050 472, 089 || (0 86,000 | ................ 
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53 {| The Hartford Wlecensc Light Co. 


System 
Peak Load 
(60-Minute) 
Incl. Purch. 
Energy 
Kw. 
(See Note a) 


(3) 





1,491, 400 
1,612, 000 
1; 704, 000 
1,125,700 
1004, 645 


456 , 200 
453,000 


475,755 
396, 460 
351,000 
456,800 
399’ 840 


286, 100 
386, 393 
399, 300 
351,251 
367, 000 


269 , 292 
285, 100 
225 , 600 
233, 906 
245 , 000 


172,506 
(1) 

184, 440 
184, 300 
162, 503 


189,756 
184, 000 
175,500 
156, 000 
157, 600 


116,000 
122,077 
109, 600 
154,700 
130, 980 


121,215 
137, 000 
130, 100 
116,170 
128,740 


120,000 
134, 030 
135, 600 
114,760 
112,740 


85, 800 
99, 300 
108, 600 


| 


Peak Load on 


Generator Stations 


(60-Minute) 
Kw. 
(See Note a) 


(4) 


1,328, 700 
1’ 601,000 
1’ 702; 000 


ee ee ee ee) 


(c, 


(2) 


(n) 


(m) 


434,150 
312,000 


139, 324 

) 
127,490 
192,000 
82,080 


158,119 
139, 000 
143, 600 
m) 156, 000 
154,000 


96, 000 
119,655 
101/000 
107° 400 
133, 232 


117,505 
144; 000 
125, 700 
116, 170 
101,000 


148,000 














Supplement to ELECTRICAL WORLD, May 3, 1941 
Copyright, 1941, by McGraw-Hill Publishing Company, Inc. 


Systems in North America, 1937-1940 


Public utility, lighting, power and electric railway systems in the United States, Canada and Mexico having output in excess of 100,000,000 kw.-hr. during 1940 












Generator 
Kw. 
(Nameplate 
Rating) 


(5) 














(y) 


1,095,675 
975,020 


837,700 
704 , 800 
gcbeeieks 648,904 
711,420 


579,199 
708 , 565 
504 , 000 
381 , 939 
523,750 


507,115 
391 , 689 
273,450 
628, 105 
541,750 


349,750 
538 , 080 
389, 160 
492,321 
341, 000 


287 ,690 
368, 450 
203; 534 
249,050 
305; 000 


204, 162 
123,113 
133,520 
213,635 
115,455 


194,145 
183,465 
190,928 
273,211 
206 , 336 


86, 648 
191,768 
106, 222 
104,117 
167,946 

















































































(y) 
(y) 











115,080 
180, 280 
165, 500 
173,097 
96,940 


















249 , 256 
209, 820 
100, 000 
157, 482 
143,961 


83, 000 
106, 738 
178,975 





Output for Year 


(Incl. Purch. 
Energy) 
Thousand 
Kw.-Hr. 


2,076, 634 
1964, 168 
1,918,655 
1; 894,067 
1,746, 276 


1,713,751 
1713, 364 
17611442 
17572, 011 
17521, 131 


1, 245,626 
1°241°717 
1,216,271 
1’ 186,563 
1,090; 703 


| 076, 058 
1,041,528 
914'774 
879; 046 
874) 410 


869, 487 
842,957 
818,719 
808, 204 
785,750 


784, 546 
771/525 
745,391 
743,947 
693, 667 


643, 069 
642) 425 
636,979 
605, 309 
603,855 


592,700 
572,012 
567,147 
545,768 
535, 586 


528, 727 
524,755 
513,659 


130, 100 





(n) 


System 


Peak Load 
eee 


nel. Purch. 
Energy 


w. 
(See Note a) 
(7) 


(k) 


(e) 
() 


(m) 
(m) 


(m) 


(k) 
(&) 


(c, m) 


(2) 


(e) 


(m) 


(m) 


(A) 


cee eres eenee 


599, 275 
473,097 
476,000 


589, 490 


420 , 986 
379,956 
307, 000 
400; 400 
383. 300 


275, 400 
356,553 
372/590 
329/575 
332000 


249, 310 
243, 400 
189, 600 
255,820 
218,000 


170,010 
) 

179, 280 

170,500 

159, 196 


174,231 
171,000 
158,700 
148, 800 
147, 600 


115,000 
118,028 
110,225 
143, 400 
125,276 


114,955 
147,940 
114,700 
1097 300 
133,450 


113,000 
104, 530 
128, 200 
108 638 
107 ,640 


84,700 


1939 


Peak Load on 


Generator Stations 


(60-Minute) 
K 


w. 
(See Note a) 


(8) 





1,196,500 
1,514,000 
1, 669, 000 


eee eee eee ewes 


ee 


465,697 
476,000 


476,490 


ee ewww eee eee ee 


(k) 
(&) 


(c, 


1) 


(e) 


(m) 
(m) 


(A) 


323, 265 
326,575 
332,000 


228, 160 
229, 100 
182, 400 
196, 400 
201 , 000 


145,910 


139, 500 
172; 400 
82, 436 


147,549 
144/000 
149/800 
148,800 
146,700 


96 , 000 
117,610 
103,110 
106, 600 
121,320 


111,855 
140,940 
121/000 
108, 400 
107/750 


(!) 


m) 


eee eee ee eenns 


(y) 





Generator 
Rating, 
Kw. 


1,126,125 
1,020,675 
1,096,170 


737,700 
704 , 800 


627 , 800 
692,420 


579,879 
711,014 
504, 000 
381 , 939 
523,750 


473,715 
391 , 689 
250, 950 
562,105 
511,750 


342,000 
547 , 480 
389, 160 
456, 661 
311,000 


315,185 
333,450 
203534 
249,050 
255,000 


240,177 
124,283 
133,520 
171,535 
115,455 


194,625 
183, 465 
190,928 
283,925 
206 , 586 


86, 868 
181/516 
102/410 
129’ 100 
170; 176 


115.080 
180, 280 
165,500 
133097 
96,940 


239, 000 
209; 820 
75,000 
157,482 
57.100 


83,000 
107, 998 
160, 050 


6326 979 


Output for Year 


(g) 





(Incl. Purch. 


Energy) 
Thousand 
Kw.-Hr. 


(10) 


7,618,593 
7,561,618 
7) 376, 854 
5,728,404 
4°759,531 


2,756,966 

944° 123 
4,253,421 
3’ 127° 969 
3/618, 199 


2,994,947 
2;507,932 
2: 759° 247 
2) 470; 563 
2; 468,422 


2,596, 828 
2, 490; 936 
2,007,780 
2,050, 359 
1,820; 146 


1,733, 120 
18747595 
1° 646,037 
17691044 
17572; 309 


1,491,796 
1,550,252 
17453, 365 
1) 461,401 
1/319) 195 


1, 155,039 
17189) 132 
170337419 
923, 281 
993 139 


940, 498 
939, 302 
859, 706 
774,282 
799, 316 


780, 108 
744,545 
733,497 
782,861 
740,275 


745, 302 
724 , 664 
766,549 
655, 688 
652,459 


600, 284 
553,179 
571,449 
565,112 
638,047 


469, 701 
477,665 
491/175 
499' 674 
397,671 


525,993 
496,709 
484’ 636 


Vf 


System 


Peak Load 
toe 
nel. Purch. 
Energy 
Kw. 

(See Note a) 
(11) 

(0) 1,225,400 

1,405, 000 

1,645, 000 

980, 000 

803, 135 

266 , 000 

837 , 000 

666 , 900 

(m) 579,000 
623, 400 

(m) 530, 230 
(0) 409 558 
(m) 448 000 
(0) 465,700 
(0) 532, 300 
(0) 349, 300 
(0) 374, 400 
(7) 387,214 
(0) 371,070 
(0) 360, 300 
(e) 276,000 
377 , 600 

345, 600 

(0) 236, 500 
317,740 

(m) 336,995 
(m, 5) 299 , 459 
(0) 335,000 
(m) 233,170 
(0) 227 , 300 
(0) 182, 100 
(0) 245,540 
(0) 198 , 000 
()) 150, 440 
179, 840 

164,730 

(0) 142,700 
141, 494 

(0) 154,070 
(0) 152,000 
214, 300 

(c, m) 143, 400 
(0) 130, 400 
109,075 

97,959 

(0) 106, 821 
116, 800 

122, 336 

105, 135 

130, 940 

102,000 

103,752 

(0) 127; 400 
(m) 111,000 
(m) 99 530 
12,800 

(0) 101, 480 
92,200 

87 , 800 

(0) 93,200 
88 800 


Peak Load on 


Generator Stations 


(30-Minute) 
Kw. 
(See Note a) 


(12) 


(0) 1,039, 400 
1,390, 400 
1,585,500 

eer wits 

266, 000 
Raat $43 aba 
663,900 
588 , 000 

"eee 401,218 

(m) 448000 

(0) 441,700 

(0) 440/000 

(0) 350, 100 

sets ‘bia 

(0) 302,902 

(0) 142.000 

377, 600 

(0) 236, 500 

(m) 293,210 

(m,s) 294,609 

(0) 335, 000 

(m) 228, 170 

(0) 224, 600 

(0) 182, 100 

(0) 194. 860 

(0) 178.000 

(0) 125,730 

87,565 
134/700 
(0) 141,800 
82, 405 
(0) 127, 435 
(o) 140, 000 
169; 000 
(c, m) 143, 400 
(0) 129, 100 
96, 000 
97,506 
(0) 101,935 
90, 400 
120,452 
105, 135 
113,840 
106, 200 
103,452 

(0) 104/620 

(m) 111,000 

(m) 99' 500 

69, 900 

(0) 99/920 

90, 200 
87, 800 
(0) 68,000 








Generator 
Rating, 
Kw. 


(13) 


1,127,125 
960, 825 
931,550 


737,700 
539, 800 


eeoecececeresesesese 


618,579 
692, 420 


579 , 879 


417,915 
391 689 
230,950 
562, 105 
476,750 


350, 000 
530,740 
359, 160 
460,611 
311,000 


315,245 
333” 450 
2037534 
2497050 
255,000 


240,177 
122,710 
133,520 
171.535 
111,455 


194, 865 
183,465 
246, 198 
277,925 
181; 586 


86 , 868 
148,016 
102, 135 
129, 600 
173,476 


115, 080 
180; 280 
165,500 
125/922 
98) 431 


239, 000 
209; 820 
75,000 
155,162 
146,675 


83, 000 
108 , 004 
160, 050 


Output for Year 
(Incl. Purch. 


(g) 





Thousand 


Kw.-Hr. 






Energy) 





(14) 


3,849,519 
2) 689, 403 
3,058, 175 


2,678, 396 








2, 132,738 
2) 174; 696 
17654 105 
1°758, 406 
17548; 630 


1,509,917 
17752) 164 
17 430,008 
17555, 238 
17 399° 199 


1,295, 283 
1) 424’ 858 
1; 203,804 
17341/865 
17548) 165 


1,047,416 
1/078, 285 
980) 407 
890/938 
910,962 


762,765 
876,706 
736,972 
679, 448 
707,746 


670,029 
676,706 
797/956 
749) 787 
684; 906 


654, 876 
598 , 534 
657 , 375 
530, 560 
642,904 


565,815 
474,081 
372) 734 
521,477 
604,559 


439,541 
448947 
461/301 
481,374 
439,914 


531,402 
459,924 
472.089 












































































System 


Peak Load 


30-Minute) 


nel. Purch. 
Energy 


w. 
(See Note a) 
(15) 


(0) 


(0) 
(0) 


re 


575, 650 
319 200 
494° 745 
432,759 
443,000 


505,900 
526,500 
360, 100 
361; 100 
360,223 


372,900 


258, 500 
343,061 
305, 430 
278 , 374 
335,550 


232,410 
243,100 
228; 200 
273, 280 
189,000 


147, 200 
171, 837 
158,650 
133, 200 
137,610 


154,872 


(0) 
(m) 


(m 


(0) 


) 


110,980 
116,020 
100, 700 
101,900 
125,610 


103, 000 
109; 030 
112) 400 
95/310 
91,150 


87,700 
88,541 


86 000 


Peak Load on 


Generator Stations 


(30-Minute) 
Kw. 
(See Note a) 


(16) 


(0) 1,091, 400 
1,361, 100 

1,459, 000 

is wxabee’ 794 600 
(0) 160, 400 
Sagas ees 834° 000 
653,000 

519,000 

319, 200 

‘a aii Se aii 600 
(m) 3,000 


133, 630 
84 100 
117/500 
133,900 
82; 300 


129, 935 
140,000 
174, 400 
151,700 
117, 300 


96, 000 
70,019 
86,085 
97, 900 
124, 104 


106, 175 
106,020 
103, 300 
100; 200 
104; 480 


(0) 
(0) 


(0) 


(0) 
(0) 


(0) 


(m) 
(m) 


(0) 


333, 460 
266, 800 


Generator 
Rating 
Kw. 


1,097, 375 
930) 825 
931/550 


684, 450 
370, 000 


590 , 679 
651,670 


579,744 
719,310 
444,000 
384,624 
477,500 


413,215 
392, 189 
230, 950 
562, 105 
406, 750 


294 , 000 
531,714 
359, 160 
420,151 
311,000 


319,745 
313,450 
203 , 534 
249,050 
220, 000 


241,142 
103, 445 
136,520 
173,035 
91° 455 


196, 815 


86, 874 
75,596 
100/985 
125; 100 
173,676 


115,430 
177, 900 


125,500 
125,922 
98,616 


239, 000 
191 320 
75,000 
126, 562 
146,675 


83, 300 
108,514 


160,750 | 


Output for Year 
(Incl. Purch. 


Energy) 
Thousand 
Kw.-Hr. 


(18) 


Set. Lig 


ata on Output and Peak Load of Largest Generating and Distributing 





Line 
No. 


(19) 


8,056, 607 


3, 833, 949 
3,217,075 


(g) 


3,138,654 


> 
o 
> 
3 
‘ai 
COONA WVSwnr— 


2,747,123 ||} 11 
17166,681 || 12 
2385;189 | 13 
2'543°471 || 14 
2; 399584 || 15 


2,347,861 || 16 
2,373,707 | 17 
1,836,112) 18 
1/870,625 || 19 
17077031 | 20 
1,691,884 | 21 


1/778; 250 || 22 


1/508; 886 || 23 
1/506,171 | 24 
1,510,463 | 25 


1,559,436 || 26 
1,506,345 || 27 


1'274°633 || 28 
173197245 || 29 
178487643 | 30 
1,233,901 || 31 


1' 280/943 || 32 
1/278; 809 || 33 
1035,987 || 34 

835,168 || 35 


919,184 || 36 
819/824 || 37 
774,931 | 38 
664,860 || 39 
811,820 || 40 


748,186 || 41 
704,759 || 42 
952,593 || 43 
757,407 || 44 
659,912 || 45 


760,703 || 46 
367,401 || 47 
609, 466 || 48 
624.774 || 49 
691,821 || 50 
575,585 || 51 
551,993 52 
242,016 | 53 
536,254 | 54 
588.397 || 55 
419,977 || 56 
434964 || 57 
459.167 | 58 
472’ 369 || 59 
475,274 || 60 
506,712 || 61 
452,466 || 62 
494°773 || 63 











































el 77, TUN 149, 77) I edad 160,050 454,050 88 laieliels seat 60,050 160,750 494,773 || 63 

nee — amie 

The Hartford Electric EUR tree. cnt (n) 0,100 | (n) 125, 700 65, 500 636,979 || (e) 700 000 55, 500 "449 | or _— eal 

Comtrat Hines TOW... 5... kk cece een cese 116,170 116,170 173,097 605, 309 109, 300 ~ 108,400 133,097 565, 112 125,922 521,477 101,900 

Texas Power & Light Mites cen ates oe dino csc 128,740 101 , 000 96, 940 603 , 855 133,450 107,750 96,940 638,047 (0) (0) 104, 620 98, 431 604,559 (0) 125,610 

City of Seattle, Department i a a 120,000 148,000 249 , 256 592,700 || (m) 113,000 | (m) 136, 000 239, 000 469,701 || (m) 111,000 | (m) 111,000 239, 000 439, 541 (m) 103, 000 

Louisville Gas and Electric Co. (Ky.) and Subs.......... (m) 134,030 | (m) 134,000 209, 820 572,012 || (m) 104, 530 fm} 97,000 209, 820 477;665 || (m) 99/530 {m) 99’ 500 209’ 820 4487947 | (mn) 109” 030 

Central Illinois Public Service Co..................0-0. 135, 600 80, 800 100, 000 567, 147 128, 200 71,700 75, 000 491.175 112.800 69,900 75,000 461/301 112° 400 

Public Service Co. of Colorado.................00.200. 114,760 112,790 157, 482 545,768 108, 638 107, 440 157, 482 499 674 || (0) 101,480 | (0) 99,920 155, 162 481, 374 I} (0) 95,310 

Pennsylvania Electric Co—Subs. & Affil. (D)........... 112,740 112,740 143,961 535,586 | (h) 107,640 | (A) 106, 440 57, 100 397,671 92) 200 90; 200 146,675 439/914 91/150 

Hetch Hetchy Pwr. & Util. Engr. Bur.................. 85, 800 85, 800 83,000 528,727 84,700 84,700 83,000 525,993 87, 800 87, 800 83, 000 531,402 87, 700 87,700 8 
Arkansas Power & Light Co....................000000: 99, 300 85, 200 106, 738 524,755 96, 000 77 ,000 107, 998 496,709 || (0) 93,200 | (0) 68 , 000 108, 004 459,924 88,541 69, 400 108 
Western Massachusetts Companies.................... 108 , 600 99, 400 178,975 513,659 FONE Doss ccevestigsans 160,050 484 636 ED cA scons dhaenada 160,050 472,089 || (0) NE iis 6 dy apenas 160 
New Orleans Public Service, Inc.............. ee 101,000 101,000 138, 000 508 , 685 96 , 000 107, 000 138, 000 470,042 84’ 000 96, 000 138,000 421,447 || (r) 85,000 | (r) 105, 000 108 
Rochester Gas and Electric Corp....................-. 114, 358 111,185 162,250 504, 238 108,174 103,050 163, 350 472,093 |} (0) 93,109 | (0) 85,760 163, 350 444, 889 || (0) 95, 803 | (0) 86 , 560 138 
Northwestern Electric Co... .. Pak ak rs diene nonele 103, 599 56,099 52,100 502, 131 109, 200 50, 000 52,100 548,761 || (0) 105,400 | (0) 56,700 52,100 421, 490 || (0) 82,600 | (0) 51,200 52 
City of Tacoma, Dept. of Public Utilities............... 92,000 92,000 148, 000 501, 408 84,000 84,000 148, 000 417, 408 73,000 73,000 148, 000 344,818 || (0) 69,000 | (0) 78, 000 158 
Texas Electric Service.......... 2.02.0. 0.0seseeececees 105, 760 91,960 96, 876 497 , 853 109, 962 98, 321 98, 126 479,421 || (0) 102,224 | (0) 93, 102 98, 126 470, 263 |} (0) 83,988 | (0) 83, 369 98 
Columbus and Southern eae Btectric Co... ..... 000 112,925 111,725 181, 350 496 , 847 97,600 97, 600 183, 350 456, 361 84,900 | (f) 84,900 153,475 413,516 |i (0) 81,000 | (0) 81,000 153 
Minnesota Power & Light Co........................- 92,617 92,617 125, 181 493 692 91,758 91,758 125, 331 436 , 353 eS 87, 341 3 87, 341 125, 331 402,417 || (0) 93, 208 | (0) 93, 208 12 
Florida Power & Light Co........................0005 150, 127 149, 567 163, 593 483, 667 120, 198 119,628 139, 028 418,945 || (0) 107,984 | (0) 107 , 604 139, 068 369, 724 |I (0) 93,800 | (0) 93, 470 139 
Montaup Electric Co... .. RAKES gOS ov nab gine esin eee 120, 400 74,850 75,000 482,707 107 , 600 76,500 ; 466 , 829 103, 500 76,800 75,000 407 , 600 101, 900 74,650 7 
The United PMs ie buss oso sicvessonen 110, 100 110, 100 160,000 EE so cnduds¥encesens (h) 101, 100 160, 000 409 , 369 || (m, h) 94,900 | (m, h) 94,900 160, 000 SEE su... s0cebeabbbes (h) 86, 900 160 
Nebraska Power Co...... pee htas Kaiser iain era twee 93,700 92, 800 111,750 454, 863 84,200 83, 300 111,750 413, 803 || (0) 78,600 | (0) 78,600 111,500 389,728 

Salt River Valley Water Users’ Asso................... (m) 72,725 | (m) 45,900 80,950 Tit dca setodnnrE a xvod cdcbueeones 80,950 362,509 || (m) 76,800 | (m) 76, 800 80,050 419,781 

Jersey Central Power & sais is 5 aves ol 87,600 91,100 137,650 447,964 82, 300 87, 100 137,650 350, 150 74,300 74,900 137,650 314, 262 

Wisconsin Public Service Corp. and Sub. (D)........... 79, 200 79, 200 106 , 686 419,768 73,440 73,440 106 , 686 389 , 668 66, 500 66, 500 109, 061 339, 648 

The Nevada-California Electric Corp................... 78, 100 44, 400 57,010 419, 404 74” 400 43,700 59°010 416,921 79° 400 72’ 000 101’ 260 458’ 286 

Long Island Lighting System......................... 118,020 118,020 238, 300 416,724 || (b) 113,000 | (4) 113,000 239, 100 389, 103 104, 000 104,000 238, 100 365, 929 

Virginia Public Service Co.....................s000005 91, 100 90; 700 97, 468 415,944 84” 100 83” 800 98” 508 356,725 68, 800 66,900 977 668 311, 106 

South Carolina Electric & Gas Co....................6. 99,900 99,900 97, 130 415,862 97,500 90,400 | (y) 90, 630 333, 564 205 , 000 197,000 227, 130 439, 485 

Camtrat Homans Bight Co... oe eee ees cccccscesees Re? Wt ee 113,500 4147328 || (m) 84,445 | (m) 83,295 113°500 388871 || (0) 75346 | (m) 74'570 88°50 343° 762 

Seauce tt ee kecee cen ee 80,100 | (y) 120, 000 384, 392 74,900 74,900 120, 000 347,127 || (0) 71,600 | (0) 71, 600 120, 000 304, 348 

Wisconsin P. & L. Co.—South Beloit W. G. & E. Co..... 78,105 75,485 94, 266 376, 385 76, 300 73, 430 90,195 347 , 846 72,510 69, 365 88 , 265 329, 252 

a CO I. 3+ n-ne nnete 115,000 117,000 140,400 374,616 90, 000 90, 000 86, 400 NI sie dis dead Mibrangscokalleany: Ea iin AN Reuitneite ee 

ee ee eee Sd Eee eee 11,300 370,769 MEE 8 se sidaetdhpanees 11,300 332,958 |i (0) DE A intnacveeabonien 11,300 302,477 
| ee 81,000 81,000 113,750 355, 866 78,000 78,000 113,750 344,227 || (0) 72,000 | (0) 72,000 113,750 319,772 
Central Hudson Gas & Electric Corp................... 71,500 27,000 35, 480 350, 886 71,700 | (d) 66, 000 , 306, 432 |} (0) 52,800 | (d, o) 49, 800 35, 480 253,631 
SONNE MN 6 iso stk dvb ku dbene doaes wae 70,590 69, 390 79,600 348 , 568 70, 800 66,760 80, 200 311,603 58,505 57,405 80, 200 277,041 
The Conmectscut Power Co.............ccccsenccccsces 77,500 (h) 49,340 336,591 |] (s) WE dca ceenkesicrick 49, 340 PE i ce ntibdinkel- 0 Gh cagcedetints 49,560 283, 829 
amma Pewer eed Light Oo. on... ccs cessscsesvces 69,195 60,195 84, 003 336,540 65, 960 53,660 76, 503 320,905 SE sass ncectemerse 75,943 297,919 
mamens sen ome Clectre Cou... .. 5. vscsevecrcscces 66, 100 65, 300 89,000 335, 809 63,500 63, 400 89, 000 305 , 033 || (0) 59,200 | (0) 59, 200 89,000 |. 305,724 
Public Service Co. of New Hampshire.................. 78, 330 73,330 124,944 333,705 73,250 70,100 126, 444 313,592 || (0) 68,250 | (0) 66, 400 127, 369 268,618 
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(0) 22,967 

38,052 
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(0) 26, 280 
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41,000 
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19, 400 
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439, 684 
374, 838 
477 , 809 
. 419,604 
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341, 281 
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312,040 
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439, 237 
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294, 871 
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214,399 
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212,568 
184, 787 
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D 26 saa soeeesee ee | 19,200 | 2/, UUU $90,091 | ceeeeeeeeeseecae 16,200 | » 000 | Fad ae | owe ween ees cee | vasteeeeeeeseen. | se dwewe Wives veeeees te eedw dag woes | ca seeees a ee de ecene | saeamed | 143 
d a oa nae 140 qr? TN 4s” OnN fe Ann 132 RA? 7 m5 1Rn rN 41 Ann ee nnn 13919 on "On" am" eRe Orswss 42° 290 eeecececes aa faa osteseetees eae +42 
ca As of “AI Adl .. AND  wV mr IN. bt pale 
aay Aowa Liectric Light and Lower Uo... ...........2 0c eee (&) 34,212 | \&) aia 30,702 440, 004 au, WuU 2U, uu ou, 402 £04, Ui9 45,191 43,191 56, 963 
120 || Cumberland County Power and Light Co............... 47, 200 28, 200 66,075 215,413 47,140 26, 140 66,075 210,056 43,940 29, 240 68, 
121 Mountain Scates Power Co............05.0ccccccevcces PE Bi <dicraceteduaneen 21,797 i ii delta I i pena alae 22,541 I aie os sg aia sess 6 eS a ee a de 
ee ee Rs Cou does cuseawevsesssss (h) GE E besctecsandienas 43,170 200 , 398 CRED cansdee hss 42,170 181,780 || (0) 31,600 | (0) 26,700 41,370 
Bie a I NUE OB cs os osc oss vase en aves socio ee ee 17, 386 198,814 40, 939 6,900 17,490 196,509 |} (0) 33,772 | (0) 5,700 18,702 
124 || City of Cleveland Dept. of Public Utilities.............. 44,000 42,000 50,000 197,291 42,150 42,150 50, 000 183, 260 40, 800 , 800 50, 
ee ie io oc csaeh wks ees k anes yeseseun 50, 200 42,000 42,500 196,115 48, 800 41,400 42,500 187, 584 43,800 42,500 42,500 
126 || Central Arizona Light and Power Co..................-- 44,300 40,000 43,000 180, 247 34, 400 34,500 28 , 000 135, 858 || (0) 33,100 | (0) 32,100 28, 000 133,631 
127. || Turlock-Modesto Irrigation Districts................... 22,900 40, 800 32,000 178,963 38,500 38, 500 35,000 180,077 40,700 40,700 35, 000 193,628 
128 eee Municipal Light Plant.................2.: 42,400 42,400 81,500 176,531 fm 38 , 000 38, 000 81,500 159, 286 34,100 34,100 54,500 138,415 
129 ian ind'nn baie os owas (m) 31,010 | (m) 31,010 29,640 171,608 } (m 29, 600 29, 600 28, 400 172,836 |} (m) 30, (m) ,000 28, 350 DT it ne Gddbiten sh dy nbddeedscsoads- 1 eeded seeul 
130 | Kansas City, Kan. Board of Public Utilities............ 33,800 33,800 69, 000 169,913 32,600 32,600 69, 000 155,988 |] (0) 30,500 | (0) 30, 500 69, 000 147,814 
131 Southern Indiana Gas and Electric Co................-- 39, 100 39, 100 62, 800 168,752 34,000 34,000 62,800 149,787 || (0) 33,500 | (0) 33,500 67 , 800 130, 435 
132 || City of Lansing Bd. of Wtr. & Elec. Lt. Comm’rs........ 45,162 45,162 87,700 167, 105 38,952 38,952 59,950 140,099 36,970 36,970 56, 200 115,392 
133 |} PUD No. 1, Cowlitz County, Wash.*.................. 33, 400 31,000 27,000 DE ved esbnbeuadvades E coukkdeavdacemnl 40s wkes scale: Ib (uidwnns + ¢pientc oss 5 cies tees cnc ne i is a a eee ee i a es ee 
134 || Iowa-Nebraska Light and Power Co..................4: 39, 500 34,080 47,500 164,916 37,105 31,640 47,335 155,764 || (0) 35,990 | (0) 31,280 47 , 335 
135 }| Lower Colorado River Authority .................0.08 51,300 49,900 49,991 GY BD vnccsessrstieess | osc cseemibicansn dD senensameetanenee duseiinesscckihanedtdeiaeensduy Eseechs cases MeN A penmeis sachet MAUNA A eLinn etko Eaielns dub aie. O Giecdass unseat takai alee 
eg ts abencucusvcosehal Keneepiebeduevas 37 , 000 68 , 500 REE 4 sis venseupanials 36, 400 46,500 155,085 33, 400 33,400 48 500 146, 657 
137 § Bangor Hydro-Electric Co.............22ccccccecceeees 33, 160 33,160 36,115 160, 184 32,030 32,030 35,960 SEE cae waea dina 26, 660 33, 460 125,652 
ade eabdevewaneee 33,100 33,100 56,649 157,325 32, 32,000 56,529 143, 289 28, 900 28 , 900 56,529 135,757 
139 || Central Illinois Electric and Gas Co..................-- OEE © vs <davcduwkewcnies 47 , 438 155,492 || (k) NES Kk tvteecerkharens 47 , 438 133,080 BE: nsccnccusece 47 , 438 Cee” PT waneiesnadsdacss 
140 || Nebraska Public Power System.................---055 61, 800 61,800 131, 838 TGP vancnasevegnrked 2 ovcediavccaccswa:E Gheedtesanhiaene: Bt eabraies acapella Minis weld eeiaiba ek IL ca4acechdaee © aes ac. es cea eee cn a 
141 || Panhandle Power & Light Co....................00005 24,000 24,000 53,096 148,581 18,200 18, 200 30,000 SE iii arti vs Signin a AU ts an ate to Ee dence Gena I ag Me Oe ie ee 
Se een, 38,600 38, 600 46,000 148, 546 36,731 37, 300 46, 000 140, 801 33,700 33,400 47,500 
(45) BD cue pemriom-tueberve Power Co... <=... o.0nccsnsicvncb BD oscccccvesoswses 19,200 27 ,000 WU x5 «dio enceuia unitate 16, 200 27,000 ca 5.6 hatin cedca at IP 4s «deed cine AS bce lt och a a Mae ee I oT 
144 |} Luzerne County Gas & Electric Corp..................- 27,320 42,900 | (y) 55,000 140,953 26,140 44,200 55,000 133, 862 |} (0) 25,180 | (0) 41,400 55,000 130,017 
145 || Cambridge Electric Light Co....................-.005- 39,370 23,200 22,750 140,220 34,270 23, 400 22,750 132,440 33, 600 19, 400 23,950 121, 182 
ee I cc scductudhstsvSdRMM 0000604400 0n00b08 31,400 31,250 128 , 530 31,500 31,500 | (X) 31,250 112,693 31,500 31,500 | (X) 31, 250 157, 156 
147. || Lake Superior District Power Co.................000005 24,145 22,340 32,428 124, 306 23,015 22,415 30,788 112,157 |] (0) 19,785 | (0) 18, 385 30, 358 
148 || Iowa Southern Utilities Co. of Del....................: 28, 000 14,850 25, 107 123,633 26,700 16,600 25, 107 118, 406 26,700 5,000 25,107 
149 & Lynn Gas and Electric Co... . 2.2... wc ccc ccc cc cccccces 19,900 28, 100 39,000 119, 962 19,000 25,700 39,000 SE, wkcce Reinke stan BP occadaanateteete Bh ale << occk ee eedaasse etek eas Tea eL os Ble ace ee 
150 I ee elsawisleca vo sa dbnwauebe 28 , 496 28, 496 42,643 112,818 29,765 29,765 42,908 Mio cscled ne ube see hs ainadn nd eeener tt be PIM acdc vel teks ecb xan as. BO kaleciuinwe Ppa cha0accaue ae 
151 || Central Vermont Public Service Corp.................-- 24,900 15,600 18,317 CEN os bdo esscuneeba Eh 4600s oad eiecgs piel We sea cen nds Widlund sds od ma Kec tes isos ca Sc ee Oe ie oct ee ee ee a ee ee rn 
152 Ng OS OS ee er 28 , 000 28 , 000 28 , 228 108 , 592 26, 800 26, 800 28,228 101 ,377 i er ha ey eee BY wk hips Sate lee Sh We crac Eel ora Fk aa ale a winta oa SUE OED Gwin oral coe cd wlceda word alaee a eee 
153 | East Bay Municipal Utility District. ................0.]] ..ececcccccceees 15,000 15,000 EN sis bdiecwecs wb dsc sh Maw we Oh ER Rare W de |W wiccwls av belhrmarecarn ices A Reba wae adn ater ES wr wa av kates n'a wa rece ee ie ce i 
154 {| Southwestern Public Service Co.................22005 24, 460 24, 460 36, 809 EL Sccdcccieevedewon B Kak oabwnnxden cal psec cx dbaria ace Wy Se Rk aaa Naa Ie dx brain ws en cece ccs ci ae a ee la sac a ee a ee ee 
155 || Madison Gas and Electric Co... ............22000e0ee 27,100 26, 600 50,000 TE cvetnceccvdiess Bnav cad Ghdeidesce Bescuncdebineewae 1 RORETEA sede cede BERL emunikae ccecis veda ade non A ld ae eo oe en ee ee 
Canada 
156 | Hydro-Electric Power Commission of Ontario........... 1,621,772 | (3) 1,065,224 1,377,690 9,804,992 || (d) 1,564, 200 1,025, 200 1, 160,000 8,673, 283 1,467, 800 1,000, 800 1, 160,000 7,670,559 1,349, 600 
157 || Shawinigan Water & Power Co. & Subs... ............. 897,170 649,500 | (X) 876,000 5,899, 605 892,415 640, 300 701 , 372 5,923,888 925,980 666 , 390 693,594 5,409, 657 906 , 260 
158 || Montreal Light, Heat & Power Consol. & Subs.......... 604,010 443 500 606 , 020 3,993,050 Of ) ee 568,720 3, 300 , 437 423,890 146,500 221, 500 2,078,595 432, 440 
Se NT COG, hive csevccssissvcsescoseseventes 525,149 524,299 541,358 3,078,092 519,617 518, 767 541,658 3,008,799 |! (0) 479,273 | (0) 478. 423 541, 358 2,693, 150 494 310 
168 § Saguenay Power Co. Led......... 0... ccc ceccccsevcvccs 404, 000 404 , 000 420,000 2,645, 180 408 , 000 408 , 000 420, 000 2,478, 320 406 , 000 406 420,000 2,430, 696 : 
8 2 re © 201 , 000 201,000 200 , 000 1,631, 294 196, 000 196, 000 200 , 000 1,479,644 196, 000 196, 000 200 , 000 1,291,709 200 , 000 
eo swine ele cd be teOe 148,500 | (2) 148,500 | (X) 263, 100 783, 484 172, 100 172,100 | (X) 263, 100 830, 659 174, 600 174,600 | (X) 263, 100 769, 471 159, 100 
163 || Canada Northern Power Corp., Ltd..................-- 105,200 | (2) 68 , 300 94,375 742,830 || (b 104, 300 70, 300 94,375 749 904 99, 100 67, 100 94 375 
164 || Abitibi Power & Paper Co., Ltd. & Subs... ...........-]] .- 2. eee eee eee eee 117,000 106, 150 SEEMED vvccéccesdgacgaa | 0skdsseudanvace A besunenecigarene Ee eebibids dude bell k0kavk ches canned ese tec EE ok Gawd oe ic es a os ct eee 
$65 || City of Winnipeg Hydro-Electric System............... 97, 200 106, 674 122,000 584, 587 96, 700 107,044 126, 820 590, 672 92,600 101,810 126, 820 
166 || British Columbia Elec. Ry. Co., Ltd. (M).............. 121, 400 121,400 | (Xx) 228 , 825 537,674 117,000 117,000 | (Xx) 228 , 825 504, 689 || (0) 118,600 | (0) 118,600 | (Xx) 228, 825 
ne ne a Nn ccnes ons as isae el «sccertedastaden paageapweek ances 54, 200 SE viticntwiuiaiet- B wekensademeeek 54,200 DEE sci danwneeecuae Eh Annneestaaeiee Se: IPT Ea a ated siackticnte dui Ae daha ches ae 
168 || Southern Canada Power Co., Ltd.................2.05- 51,800 44,200 43,865 240,772 50, 400 45,000 43,865 250, 875 50,600 44,800 43, 865 
169 || Ottawa Light, Heat & Power Co., Ltd.................. 46,400 | () 12,300 16, 200 224, 146 || (0) 42,800 12,500 | (X) 16,200 205,025 42,600 13,300 ee) Eas kc Voacnaacctl Seeacnceuenanes 3 kaeweeeee 
ae ee te I TIN is nik aie dis cus sve PRM AeebssWarddaaene F SAUhebaeabe rekes (Z) 76,724 abner eaveesidk B-anvcoeebeiokantl (Z) 76, 168 DEES krbebsideesicsa Eseaktangeewienee (Z) 76,224 ST hs cn ctnanaxdon’ } monaweesenweeianas 
ee OC ERE, isa wceadeccacvaseseduea oa 40,500 | (m) 49,600 | (X) 66,077 161,174 |] (s) 34, 300 37 ,000 66,077 145,165 |} (s) 53,500 | (m) 37 , 200 67 ,027 133, 104 
172 || East Kootenay Power Co., Ltd..................000005 20, 000 18,000 27 ,000 GO FOP Er icctbscncutavses | cbstesteewenccee § anncoueseedsswad Podusaddbuns jue eer eeeseuebuscduacctle ils.cnieksenail anne Gutibed bess. cele i iad eels Bee aetna 
Mexico 
173 |) The Mexican Light and Power Co., Ltd. and Subs....... 212,870 209 , 857 244,113 1,148, 453 209 , 923 206 , 683 238 , 000 1,093, 569 |i (0) 220,628 | (0) 222,761 237 ,000 1,177, 343 || (0) 217,123 
Railways and Railroads 
174 || Board of Transportation — N.Y.C. Transit System*..... 568 , 000 568 , 000 610,000 2,300,027 113,269 0 0 454,048 111,351 0 390 , 968 103, 840 
17>. Bf The Pommeyivamia Ratiroad...................0.ccc0e0. (L) 0 0 1,204, 407 0 0 1,148, 804 (L) 81, 88 , 000 977,475 
a ke iui sicd ssa 0kene wad sadn eee 186,176 0 0 591,545 186, 176 0 0 0 ee 0 MET Ghascndweeasccks 
177. || Philadelphia Transportation Co.....................065 99,783 0 0 325 , 533 99 849 0 0 314, 867 95,991 0 306, 485 
178 || New York Central Railroad Co.................00000: 72,973 0 0 253, 862 67,660 0 0 243, 466 || (0) 74,322 0 236, 258 
179 || Boston Elevated Railway Co.................0..0eeeee 77,900 76, 800 180, 000 230,411 79, 100 78,000 180, 000 225,622 83, 630 180, 000 222,153 
180 || New York, New Haven & Hartford R.R. Co............ 43,150 21,200 43,000 179,527 40,900 23,200 43,000 171,380 |} (0) 41,200 | (0) 43,000 160, 468 
181 || Norfolk & Western Railway Co...................0000: 37 ,600 28, 800 41,885 140,197 30, 000 25,000 42,955 131,973 45,000 43,555 116,226 
ee ae ns enka ken ccd sane p mM Aepenan vase andere 0 0 129,576 || () 35,600 0 0 123,507 39, 100 0 
ge EE ere erry Peer errr err 34,000 40,000 SEE Ko ssn eK Rs stCRiCOE addaweddasscusee Execs wbnkie cedaks| dabeheedke eines: cmuaseuseln aaiweas nee eee 
184 § Pacific Electric Railway Co.................000eeeees 36 , 800 0 0 117,352 37,200 0 0 124,985 40, 100 
103 B Ten Cicy Raped Tenmeit Co. .... .. .oonc ccc sccsccsccny 40, 450 40, 450 90,000 116,515 38 , 660 38 , 660 90 , 000 115,504 |} (0) 42,990 | (0) 90 , 000 
186 || Chicago, Milwaukee, St. Paul & Pacific R.R. Co.........]} 2... eee eee eee 0 0 a) re ae 0 0 WEE eke reer S 
*If an electric utility reports an annual output of Public Utility District No. 1 of Cowlitz County, (>) Fifteen-minute (20-min. for Canadian utilities). New Haven, 46,800; 1938— 48,500 and 46,400; (r) Gross peak. Electric’s share of Dee 
100,000,000 kw.-hr. or more to ELecrricaL Wor Lp, it is Wash., took over electric properties of Washington Line 163 — 10-min. ; oy 1937 — 44,700 and 42,200. (82) Peoria-Springfeld (s) Line 29—Sum of five non-simultaneous system Scranton Electric’s sh 
included in this annual survey. Conversely, if it fails to Gas & Electric Company on November 26, 1940. | (c) Peaks refer to Kansas City district only. Div., 88,252 kw.; DeKalb Div., 7,000. ) Non- loads. In 1937, peak of interconnected system only. Effective capacity, 6i 
meet this specification, it is automatically excluded. This In accordance with the city’s unification of transit (¢@) Excluding purchases for surplus sales to other elec- coincident peaks: Stamford, 30,100 kw.; Falls Vil- (90) Thirty-minute peaks on interconnected system. capacity presently li 
accounts, in part, for the inclusion of some utility com- properties, Williamsburgh Power Plant Corporation tric corporations, but including purchases to supple- lage, 10,600; Farmington Valley, 1,700. (110) Com- Het Instantaneous peaks on interconnected system. Limited to 47,000 kw. 
panies in this year’s study that were not included last (BMT) and the Interborough Rapid Transit Com- ment output of generating stations for use of pany’s system load included in Philadelphia Electric (v) Including Chelan Electric in 1938 and seven months (D) Includes subsidiary a 
year, as well as for the exclusion of some companies that yar (IRT) were transferred to the City of New customers in Central Hudson territory. report. (122) Company territorial ak of 1937. Note (D) Table II. 
may have been listed previously. In addition, however, ork on June 1, 1940. — ; ; (¢) Excludes all energy supplied to Potomac Electric Y Instantaneous, includes station use. (x) Fiscal year ending June 30, 1937. (L) In 1940, PRR, 202,702 
corporate changes may effect a company’s appearance in, (2) Company practice varies as to the period for which Power and The Pennsylvania Railroad. k) Thirty-minute. (y) Line 5— Includes Ohio Power’s share of Windsor PRR, 185,280; LIRR, 
or disappearance from, this tabulation. The following peak loads are determined. Beginning with 1939, (f) Columbus district only; 60-minute. (1) Not available, due to large number of plants, many plant and 30,000 kw. allocated to West Penn Power. 189,786; LIRR, 73,20 
changes that occurred in 1940 seem worthy of special peak data have been requested on a 60-minute basis; (g) Includes “firm peak service” to Potomac Electric of which are not interconnected. (49) Generating capability, 113,480 kw. (50) Cap- LIRR, 84,482. Notc 
notice: previously — from 1931 to 1939 — they were asked Power; in 1937, 15,783,000 kw.-hr.; 1938, 13,821,000. (m) Instantaneous or five-minute. able capacity, 1940, 163,496 kw.; 1939, 164.696. M) Mainland system. 
Nebraska property of Interstate Power Company for on a 30-minute basis. Those peaks reported for (:) Line 60— Peaks are for company and affiliates, (n) After deduction of 4,000 kw. station auxiliary (81) 72,500-kw. generator capacity limited by boiler ty} Kva. 
(Delaware), sold on December 28, 1940, is included less than 30 minutes are noted, but no distinction combined capacity, 145,161 kw. (73) Sum of peaks service. Capacity to 66,000. (83) Includes Atlantic City (Z) Hp. 
in this report. has been made among estimated, observed or inte- of two divisions: 1939— Bridgeport, 54,300 kw., (0) Sixty-minute. 
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| 79° 100 60; 100 55,270 221,350 85,000 53, 000 55, 270 204,602 | ..... BY... ... | cccescccecccccce | cecccccceccceses | secccecesrccsce I) cceceesce ent tt 

(k) 52,515 | (k) 52,515 58,903 220, 887 50, 000 50, 000 60, 263 204,019 43,191 43,191 56, 963 189,270 40,922 40,922 63, 113 178,822 || 119 

47, 200 28, 200 66,075 215,413 47,140 26, 140 66,075 210,056 43,940 29,240 68 , 662 190, 467 || (0) 42,280 | (0) 26, 280 61,172 213,039 || 120 

IS ccs eudasans 21,797 IEE 655 csctnxneeeee incnaatorteeees 22,541 SEE EE 050s 0s0cqutabls 0 nike ein deaeaiedl Soneierass wide ie sede cee ai einen un ache gio Os ai Ori ae ele  s o 121 

(h) BE Sb ssp neha tues 43,170 200, 398 SNE co kcevneneasaaal 42,170 181,780 | (0) 31,600 ( 26, 700 41,370 160,707 |} (0) 29,000 | (0) 29 , 000 41,732 163,881 || 122 

MES, .exginmeeaeens 17, 386 198,814 40, 939 6,900 17,490 196,509 |i (0) 33,772 | (0 5,7 18,702 174,259 |} (0) 33,397 | (0) 5,900 18,702 174, 344 || 123 

44, 000 42,000 50, 000 197,291 42,150 42,150 50, 000 183, 260 40, 800 40, 800 50,000 170, 232 41,000 41,000 50, 205,752 || 124 

50, 200 42,000 42,500 196, 115 48, 41, 400 42,500 187, 584 43, 800 42,500 42,500 171, 654 39, 400 38, 400 42,500 176,837 || 125 

+i 44, 300 40,000 43,000 180, 247 34, 400 34,500 28,000 135,858 || (0) 33,100 | (0) 32, 100 28, 000 133,631 31, 300 19, 400 15,000 125,061 || 126 

oeaanee 22,900 40, 800 32,000 178, 963 38,500 38, 500 35,000 180,077 40, 700 40, 700 35, 000 193,628 }] (0) 40,560 | (0) 40,560 35, 000 174,312 || 127 

42, 400 42,400 81,500 176,531 (m) 38, 000 38, 000 81,500 159, 286 34, 100 34, 100 54,500 138,415 31,800 31,800 54,500 134,730 || 128 

|| (m) 31,010 | (m) 31,010 29, 640 171,608 | (m 29,600 | (m) 29 , 600 28, 400 172,836 (m) 30,000 | (m) 30, 000 28, 350 SU aks (oe VURRebi se Pitas idisecacgecnny E osaccawenemineniee enim lwenee 129 

es ama 33, 800 33, 800 69, 000 169913 | 32,600 32,600 69, 000 155,988 || (0) 30,500 | (0) 30, 500 69, 000 147,814 || (0) 29,400 | (0) 29, 400 39, 000 144,708 || 130 
Sal 39, 100 39, 100 62, 800 168,752 34, 000 34, 000 62, 800 149, 787 || (0) 33,500 | (0) 33,500 67, 800 130,435 || (0) 35,500 | (0) 35,500 50,900 143,260 || 131 
Yomm’rs........ 45,162 45,162 87,700 167, 105 38,952 38,952 59,950 140,099 36,970 36,970 56, 200 115,392 37,271 37,271 56, 200 139,612 || 132 
cmaie 33, 400 31,000 27,000 PAPE BE cvcsscccnnsctaks. | cochsbescens anil eacesnbep agents I eeaheeeed ieaghen HE wakevaseutamiind: Biwkse bse nk intinel © pdaibnedaeas ein a ented ee Rite «esi a a 133 

Shes 39, 500 34, 080 47,500 164,916 37,105 31,640 47 , 335 155,764 || (0) 35,990 | (0) 31,280 47 , 335 146,723 || (0) 34,200 | (0) 28, 180 45,450 144,924 || 134 

baal | 51,300 49,900 49,991 TINIE Banc ecncccces anes) E enewdsenubeces ciel Hab enseambenMene ll CKieabee Oe pe dian Beek ewaaeneden nnd By -anwincdlnmiwee nin Bh akcleiisgucsd sn tieiniiied sc mkt econ Meee ca i nani anne a Oo a ee 

tlh Me weesanebiidiaias 37,000 68, 500 SNE as. ciswicennstae 36, 400 46,500 155,085 33, 400 33, 400 48, 500 146,657 || (m) 32,200 | (m) 26,000 33,500 140, 282 |] 136 

as 33,160 33, 160 36,115 160, 184 32,030 32,030 35, 960 ae 26, 660 33, 460 125,652 |} (0) 24,460 | (0) 24, 460 31,035 136,455 || 137 

% 33, 100 33, 100 56,649 157,325 32, 32,000 56,529 143, 289 28, 900 28,900 56,529 135,757 26,600 26, 600 56,529 127,294 || 138 

(k) | err ae 47,438 155,492 |! (k) PEGE ¥cakadegianieess 47, 438 133,080 SOMME kxkawencevcavee 47, 438 116, 378 IE i ittSdieveease id 47, 438 128,607 || 139 

61, 800 61,800 131, 838 FIFO D scccensocnsinith, | acacnnesdsnnesed dh Vous andes qrneea dk PeNbasancbnecdbe Maa cdestindskatee h aneaavscchens ulin Beaaiieneianast ance one is ee ee 140 

. 24,000 24, 000 53,096 148, 581 18,200 18, 200 30, 000 PPE 6 ist evevcngigns | visveveusagasane 8 Wexetaintaadiuied Elsbuas teen pace I ane tebe tides Uda 141 

38, 600 38, 600 46 , 000 148, 546 36,731 37, 300 46, 000 140,801 33,700 33, 400 47,500 127, 392 || (0) 31,700 | (0) 31,700 47, 500 130, 148 || 142 

sannkuemaea ean 19, 200 27,000 ED icivicanwaxinads 16, 200 27,000 EEE bos cewivennscace | 440 +0ks vowadwnne € 45) edcuwscanced Beaune edase ad Mass Gacieieda it ton Media Eka dai-ca rake dacaie caldera Lo 

27,320 42,900 | (y) 55,000 140,953 26, 140 44, 200 55,000 133, 862 |} (0) 25,180 | (0) 41,400 55,000 130,017 || (0) 26,470 | (0) 44,670 55,000 139,909 || 144 

39, 370 23, 200 22,750 140, 220 34,270 23, 400 22,750 132,440 33, 600 19, 400 23,950 121, 182 |} (0) 29,000 | (0) 22, 100 23,950 119,020 || 145 

pelh dh kenesecibewaneos 31,400 31, 250 128, 530 31,500 31,500 | (X) 31,250 112,693 31,500 31,500 | (X) 31,250 157, 156 31,500 31,500 | (X) 31, 250 128,970 || 146 

24,145 22, 340 32,428 124, 306 23,015 22,415 30, 788 112,157 || (0) 19,785 | (0) 18, 385 30, 358 103,223 || (0) 19,714 18,950 30, 338 102,676 || 147 

28, 000 14,850 25, 107 123, 633 26,700 16,600 25, 107 118, 406 26, 700 15,000 25,107 113,299 23, 15,000 25,107 118,064 || 148 

19,900 28, 100 39, 000 119,962 19,000 25,700 39, CT snd ds eV ehh dean B eee snnncacedodde: Bagahdeudeasa gen’ HRM bpiel Gent os. Neca okie NMI yd Mite tes 6Ml bb gaa bane il eedcedie uta alee ae eee 149 

ana’ 28, 496 28, 496 42,643 112,818 29,765 29,765 42,908 COI Ei scveyeesaceeae E vccsossvactacsan WB Cebbelde ie reig® eekewk eed eieeds EMER pred ee ast oebt- Mtkaksbaiddiincss. ti eckceak ee ee 

ad 24,900 15,600 18,317 SO PEE Ba adnsees us saGada P 0 adeesedhons cma Be o0s¥ ened ta gehaes BE Revndes swgaweee BE debke tie taeledide Hh ia02dcnteneyaccne: Webbed chai i oe a aca 151 

lad 28, 000 28, 000 28, 228 108 , 592 26, 800 26, 800 28,228 CGE Oh es dete ecshdtivnn h cs nvsewcnwebwade © sumabadhives uncek Wi mkedeaee tia atwsd Meiers cebestcs ih cians aa dacs ee eae 152 

oT piawendiaitanmene 15,000 15,000 REE deeiktiicanuens hO0Gi Cb sess vends B Cctendnsiwacasee | Mbs0d Heese KOE Me savhedenseanas Eins cresimeneesaee, Bgkasd ees adcaueldl i mieer tebe dial. Ei cieleeeeds cia tec eo ae ee ee 153 

. 24, 460 24, 460 36, 809 WOR POEE DE crcccnccnceesens | cnttadensaseccae | vancecitenesenns | ieeeeetvienstend JL essasediedwiveds Ml Cracdiaexaentvmr Bi vaeuehicedjne bees Beeb ermpeneiainr sa Inacio ie ciate ce MN eae een ck cee 154 

ean | 27, 100 26, 600 50, 000 TE NOE iisicnccesncncss Pee sconaseeansden: P-aencacntesans eve Wedndadeesdeeihs BE ¥ebiawesveaen on DD aceeecumep anak lal L lameuen ans cemminl tik rieee tale ies freee mmr Mt ai ee ee 

MIO... eee ee ee. (b) 1,621,772 | (6) 1,065,224 1,377,690 9,804,992 || (6) «1,564, 200 1,025, 200 1, 160,000 8,673, 283 1, 467, 800 1,000, 800 1,160,000 7,670,559 1,349, 600 960, 800 1,151,870 7,842,343 || 156 
897, 170 649,500 | (X) 876, 000 5, 899, 605 892,415 640, 3 701, 372 5,923,888 925,980 666, 390 693, 594 5,409, 657 906 , 260 670, 260 689, 687 5,875, 289 || 157 

Subs 604 010 443,500 606 , 020 3,993,050 SEEOEE b vs0bis tacunsmans 568,720 3, 300, 437 423,890 146, 500 221, 500 2,078,595 432, 440 155, 500 231,910 2,517,938 || 158 
525,149 524,299 541, 358 3,078, 092 519,617 518, 767 541,658 3,008,799 |} (0) 479,273 | (0) 478, 423 541, 358 2,693, 150 494,310 493, 460 513,671 3,023, 365 || 159 

404 , 000 404 , 000 420,000 2,645, 180 408 , 000 408 , 000 420,000 2,478, 320 406 , 000 406 , 000 420,000 2, 430, 696 403,000 403, 000 420, 000 2,586, 184 || 160 

201 , 000 201 , 000 200 , 000 1,631,294 196, 000 196,000 200, 000 1,479,644 196, 000 196, 000 200, 000 1,291,709 200, 000 200 , 000 200, 000 1,486,071 | 161 

(b) 148,500 | (2) 148,500 | (X) 263, 100 783,484 () 172,100 | (2) 172,100 | (X) 263, 100 830,659 174, 600 174,600 | (X) 263, 100 769, 471 159, 100 159,100 | (X) 263, 100 867,605 || 162 

105,200 | (2) Roan aes os (b 104, 300 | (2) 70, 300 94, 375 749,904 99, 100 67, 100 94,375 700, 849 91, 300 64, 300 94,375 649,123 || 163 

fseesnasas : ' eoocevoscezeetes | sececccscagiense E bveestnceigiense E Meeeswiadggdhaes [dn esceicaneeegen Mo vessnncvphannea Bases sehen deg aceee eee s eu aeae one Meh semaiice times it deseenae deen i ede eee 

(m) 97 , 200 106, 674 122,000 584, 587 96, 700 107,044 126, 820 590,672 92, 600 101,810 126, 820 580, 275 90, 000 99, 899 143, 190 554,813 || 165 

) 121, 400 121,400 | (X) 228, 825 537 ,674 117,000 117,000 | (X) 228, 825 504, 689 || (0) 118,600 | (0) 118,600 | (X) 228, 825 490, 132 || (0) 113,800 | (0) 113, 800 184, 825 488,160 || 166 
D sncaevawhcpmecieh A sakneentecbealie 54, 200 BEND icnccniegndene ca Ba hdawiiewaaaeee 2 REE is cxcanebtamy nn B anaieiedee see 54, 200 Nhu chdainetnas le iddeaee kee giocain ,700 267 , 395 || 167 

51,800 44,200 43, 865 240,772 50, 400 45,000 43,865 250, 875 50, 600 44, 800 43, 865 229, 254 49, 200 44,600 43,865 247,781 || 168 

(b) 46,400 | (4) 12, 300 16, 200 224, 146 || (2) 42,800 | (b) 12,500 16, 200 205, 025 42, 600 13, 300 16, 225 SEE 6. cie vevevwnnss- P <eisdvnccendasba) gebaudaunasines ieee cieneee 169 
hensaexpeadaxds Euadmanssiiedent | 2) 76,724 DUE okdibreisisiactee Pacem elebacsande eee 76, 168 PE ivncccidiviesies 4 scenuscaeeeces. De 76, 224 BR eséisncciuacsie divkuchsaccvecesns ee 67, 362 219,096 || 170 

(m) 40,500 | (m) 49,600 | (X) 66,077 161,174 || (s) 34,300 | (s) 37,000 66,077 145,165 |} (s) 53,500 | (m) 37, 200 67,027 133, 104 || (m, s) 50,600 | (m) 35,000 | (X) 67 ,027 129,839 || 171 

20, 000 18, 27,000 OE FED ve ccsccecsscscse | escdeconcnccessa | sendeeeseeeneten | weenbedseseruncd TE bas ecednnbiieoke I anekseedimamed ee & deGaeubanuae ele iiabenae ec ee eee 172 

and Subs. 212,870 209, 857 244,113 1, 148, 453 209, 923 206 , 683 238, 000 1,093,569 |I (0) 220,628 | (0) 222,761 237,000 1,177,343 |} (0) 217,123 | (0) 215,257 237, 000 1,161,262 || 173 
sit System*. ... 568, 000 568 , 000 610,000 2,300,027 113, 269 0 0 454,048 111,351 0 0 390, 968 103, 840 0 0 375,135 || 174 
(L) 0 0 1, 204, 407 L 0 0 1, 148, 804 (L) 81,000 88 , 000 977, 475 (0, L) 87, 150 88, 000 840,212 |) 175 

186, 176 0 0 591,545 186, 176 0 0 | eer 0 0 SE so nnceehadtines 0 0 658,057 || 176 

99 783 0 0 325, 533 99, 849 0 0 314, 867 95,991 0 0 306 , 485 96, 241 0 0 318,748 || 177 

72,973 0 0 253, 862 67, 660 0 0 243, 466 |} (0) 74,322 0 0 236, 258 |! (0) 71,025 0 0 240,716 || 178 

77,900 76,800 180, 000 230,411 79, 100 78,000 180, 000 225 , 622 83, 630 82,530 180, 000 222, 153 81,505 79,905 180, 000 223,998 || 179 

Co. a 43,150 21, 200 43,000 179,527 40,900 23, 200 43,000 171,380 || (0) 41,200 | (0) 19, 200 43,000 160,468 || (0) ,600 | (0) 25, 800 43,000 180, 202 || 180 
Leal 37, 600 28, 800 41,885 140, 197 30, 000 25, 000 42,955 131,973 45,000 26,500 43,555 116, 226 48, 000 28, 000 43, 855 137,716 || 181 

ch eeknnastiell 0 129, 576 || (2) 35, 600 0 123,507 39, 100 0 0 130, 263 41,000 0 0 138,923 || 182 
Bad canetmepscen 34,000 40 , 000 SOND icccicctecivaatin\ | sndusiecscnesci¥in dh neceeseeanibinnk A digaentundaaa bene it adcueseep@enawtuek i Guwiad wean ees 6 ganeaesainwaenciket EtGcben sian aie nmin IIE ea el a 183 - 

36, 800 0 0 117,352 37, 200 0 0 124,985 40, 100 0 0 130,510 45,000 0 146,219 || 184 

| 40, 450 40, 450 90,000 116,515 38, 660 38, 660 90, 000 115,504 |] (0) 42,990 | (0) 42,990 90, 000 120, 336 || (o 44,650 | (0) 44,650 91,000 128,618 || 185 

R.R. Co. |e 0 0 HOIONG Dv avascccccustecs 0 WUT OF sienceitvasxeees 0 0 TIL 6 onisieridinnhies 0 116,990 || 186 


hnnual output of 









Public Utility District No. 1 of Cowlitz County, 


: (b) Fifteen-minute (20-min. for Canadian utilities). New Haven, 46,800; 1938— 48,500 and 46,400; (r) Gross peak. Electric’s share of Deepwater plant. (94) Includes 
cat Wor bp, it is Wash., took over electric properties of Washington Line 163 — 10-min. ae 1937 — 44,700 and 42,200. (82) Peoria-Springfield (s) Line 29—Sum of five non-simultaneous system Scranton Electric’s share of Stanton plant. (102) 
sely, if it fails to Gas & Electric Company on November 26, 1940. . (c) Peaks refer to Kansas City district only. Div., 88,252 kw.; DeKalb Div., 7,000. (90) Non- loads. In 1937, peak of interconnected system only. Effective capacity, 61,780 kw. (110) Actual plant 
v excluded. This In accordance with the city’s unification of transit (¢@) Excluding purchases for surplus sales to other elec- coincident peaks: Stamford, 30,100 kw.; Falls Vil- (90) Thirty-minute peaks on interconnected system. capacity presently limited to 12,500 kw. (144) 
ome utility com- properties, Williamsburgh Power Plant Corporation tric corporations, but including purchases to supple- lage, 10,600; Farmington Valley, 1,700. (110) Com- (171) Instantaneous peaks on interconnected system. Limited to 47,000 kw. by boiler capacity. 
not included last (BMT) and the Interborough Rapid Transit Com- ment output of generating stations for use of pany’s system load included in Philadelphia Electric (2) ncluding Chelan Electric in 1938 and seven months (D) Includes subsidiary or affiliated companies. See 
e companies that any (IRT) were transferred to the City of New customers in Central Hudson territory. report. (122) Company territorial peak. of 1937. Note (D) Table II. 
ddition, however, Vork on June 1, 1940. ; ; (e) Excludes all energy supplied to Potomac Electric (j) Instantaneous, includes station use. (x) Fiscal year ending June 30, 1937. (L) In 1940, PRR, 202,702 kw.; LIRR, 74,800. In 1939, 
$s appearance in, (2) Company practice varies as to the period for which Power and The Pennsylvania Railroad. (k)  Thirty-minute. (y) Line 5— Includes Ohio Power’s share of Windsor PRR, 185,280; LIRR, 75,757. In 1938, PRR (0), 
The following peak loads are determined. Beginning with 1939, (f Columbus district only; 60-minute. (1) Not available, due to large number of plants, many plant and 30,000 kw. allocated to West Penn Power. 189,786; LIRR, 73,200. In 1937, PRR, 169,825; 
orthy of special peak data have been requested on a 60-minute basis; (g) Includes “ firm peak service” to Potomac Electric of which are not interconnected. (49) Generating capability, 113,480 kw. (50) Cap- LIRR, 84,482. Not coincident. 
previously — from 1931 to 1939 — they were asked Power; in 1937, 15,783,000 kw.-hr.; 1938, 13,821,000. (m) Instantaneous or five-minute. ; e able capacity, 1940, 163,496 kw.; 1939, 164.696. a Mainland system. 
Power Company for on a 30-minute basis. Those peaks reported for (4) Line 60— Peaks are for company and affiliates, (nm) After deduction of 4,000 kw. station auxiliary (81) 72,500-kw. generator capacity limited by boiler X) va. 
1940, is included less than 30 minutes are noted, but no distinction combined capacity, 145,161 kw. (73) Sum of peaks service. capacity to 66,000. (83) iain Atlantic City (Z) Hp. 
has been made among estimated, observed or inte- of two divisions: 1939— Bridgeport, 54,300 kw., (0)  Sixty-minute. 





grated values. 
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Table II—Detailed Data on Generator Rating, Output, Customers and Distribution of Energ 
of Public Utility Systems Having an Output Exceeding 100,000,000 Kw-Hr. During 194 


Source of Energy, 1940, 
Thousands of Kw.-Hr. 


For explanation and comments relat- 
ing to these statistics, the “Electrical 


World” of May 3, 1941, should be 
consulted. 








Generator Rating, Dec. 31, 1940 Disposal of Energy in Thousands of Kw.-Hr. Distribution of Sales to Ultimate Consumers in Thousands of Kilowatt-Hr. | Number of Customers, Dec. 31, 1940 














ery Fuel Burning Hydro Received Commercial or | Commercial | 
“a Section and System by Total Used by Used by Lost and To Sales to —— Railways Penn | ———$______—__—| Other | 
yea N Nameplate Nameplate || Generated, | Purchase I ~— Electric Electric Unac- Other Ultimate Rural ee Small Large pee and cee ae} eile Small Large | Ultimate | 
°- | Rating of Rating of Net or Inter- eet Railway | and Other | counted Public Con- Light and | Light and te Electrified ” Light Light | Con- 
aoe Generators, PI Generators, change, Dept. Depts. For Utilities sumers Power Power a Railroads Con- and and | sumers 
lants ; _— w. Net (Retail) | (Wholesale) — a Power Power 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) | (26) | 
New England States | 
1 || New England Power Association (Consolidated) (D)....|| u 17 390,190 | u 33 318,375 | 1,975,727 759,567 | 2,735,294 26,541 64,841 356,918 500,537 | 1,786,457 (f) f 371,515 325,511 | 1,024,291 50, 534 14,606 0 (f) £546,972 | 83,707 1,897 304 | 
rd I To oc rng a ic ig elk ale 2 388 , 860 2 300 || 1,423,387 188,055 | 1,611,442 0 13,765 186,714 480,155 930, 808 0 264, 500 205 , 469 415,076 33,553 12,210 0 0 | 4345,054 | a 71,165 | a 871 | a 115 | 
3 || The Connecticut Light and Power Co................. 2 130,000 8 64,145 695 , 609 173,878 869 , 487 0 9,523 114, 103 121,998 623, 863 (f) f 168,486 | y 65,126 360,960 | * 11,287 18,004 0 (f) | £153,271 | y 18,496 1,791 78 | 
4 || The Hartford Electric Light Co..................005- 2 164,000 1 1,500 629, 136 7,843 636,979 0 1,989 23,948 287 , 204 323, 838 0 87,317 86,955 130, 390 8, 569 10,607 0 0 66,294 | 10,310 141 24 | 
DANE te NE Go oigik vinvcsiv on ncn concede ncavan 6 34,747 24 138, 350 573,971 31,338 605,309 || H 4,674 21,152 74,325 61,323 443, 835 14,101 46, 894 32,156 334, 359 4,778 3,091 8, 456 18,880 58,896 | = 11,007 | 1,978 | 1,549 | 
6 || Western Massachusetts Cos (D)....................-- 3 79,100 7 99,875 335, 303 178 , 356 513,659 0 7,966 72,769 72,973 359,951 (f) f 74,846 56, 825 213,348 8,762 4,638 | k 1,532 (f) a,f 82,046 | a 13,251 | a 1,838 | a 44 | 
Fe IO Oo . c sasincnsdeysesce ian 1 75,000 0 0 475,790 6,917 482,707 0 0 0 482,707 0 0 0 0 0 0 0 0 0 0 0 0 | 
8 || The United Illuminating Co.....................000. 2 160, 000 0 0 475, 864 0 475 , 864 0 0 52,241 13,448 410,175 0 91,178 82,797 228 ,077 8,123 0 0 0; 118,151 16,578 2,160 15 | 
9 § The Commecteut Power Co..:............0020c0c0cee 1 38,740 2 10,600 186, 203 150, 388 336,591 0 3,568 35, 293 139, 646 158,084 0 60, 209 26, 350 67,220 4,022 0 283 0 | a4 51,092 | a 7,528) a 1,640 | a 1 | 
10 || Public Service Co. of New Hampshire................. 5 63,450 31 61,494 319,517 14, 188 333,705 1,852 6, 566 45,662 72,917 206 , 708 (f) f 50,400 25,956 121, 188 5,212 14 3,938 (f) f 63,631 8,855 | 848 | 1,013 | 
11 || New Bedford Gas and Edison Light Co............... | 88, 000 0 0 261,417 0 261,417 0 2,779 22,473 47,665 188 , 500 1,116 19, 389 18, 689 145,258 2,916 0 1,132 799 38 , 343 5,142 50 | 272 | 
12 || Blackstone Valley Gas & Electric Co................. 1 33,500 4 1,850 28, 266 214,249 242,515 0 1,939 27 , 860 5,369 207 , 347 0 25,751 18, 330 155,271 3,084 0 4,911 0 46,578 5,843 544 | 221 | 
13. || Cumberland County Power and Light Co.............. 2 36, 000 1 30,075 163,653 51,760 215,413 7, 488 4,185 27,291 8, 898 167,551 } 4,812 33, 367 49,917 73,907 3,962 0 1,586 6,959 40,704 9,148 12 509 | 
Sh eee UE TIE OI, iin oc ncn sic ve dceswenesees 0 0 2\| n 29,640 171, 608 0 171, 608 0 0 3,957 6,379 161,272 0 0 0 0 0 161,272 0 0 0 0 1 | 
1S § Bangor Hydro-Electric Co..... 0.00... cesses vcvavees 0 0 12 36,115 160, 100 84 160, 184 2,481 1,174 23,629 22,225 110,675 0 21,455 14,686 72,651 1,883 0 0 25,509 5,351 948 | 77 | 
16 || Cambridge Electric Light Co..................000000- 1 22,750 0 0 106,004 34,216 140, 220 0 1,009 6,674 13,301 119, 236 0 20,144 24,155 69,071 4,165 0 1,701 0 29, 892 | 5, 184 155 | 154 
fae ee eee ere 1 39,000 0 0 117,380 2,582 119,962 0 2,402 6,852 49,182 61,526 0 20,736 9, 167 25, 987 5,283 192 161 0 34,850 5,228 511 | 49 
18 || Central Vermont Public Service Corp................. 0 0} 19 18,317 53,255 57,117 | 110,372 0 2,850 16,652 7, 886 82,984 4,734 14,914 9, 852 50,613 1,735 332 804 4,511 17,582 | 3,183 | SIN | 433 | 
I SIE cre wine nd dbekwkatane 47 | 1,743,337 | 156 810,636 || 8,152,190 | 1,870,538 |10,022,728 43,036 145,708 | 1,097,361 | 2,393,813 | 6,342,810 24,763 | 1,371,101 | 1,051,941 | 3,487,667 157, 868 63,694 185,776 31,149 11,718,865 | 279,976 | 15,895 | 4,859 2 
Middle Atlantic States 
19 || Niagara Hudson System (D).............02c0eeeeeees 6 664, 850 88 991,814 || 7,342,139 | 1,441,020 | 8,783,159 2,942 80, 384 844,005 | 1,169,132 | 6,686,696 || w 60,120 603,541 648,681 | 5,066,068 83,941 62, 569 161,776 45,939 | 604,721 | 82,424) 2,450 | 6,902 
20 || Consolidated Edison Co. of N. Y. Inc. (D)............ 10 | 2,527,300 0 0 || 7,348,854 192,665 | 7,541,519 0 69,952 881,731 | Z 1 | 6,589,835 0 | 1,279,645 | 1,601,088 | 1,993,971 482,801 | 1,231,956 374 || a 0 |a1,987,373 | 2410,891 | a 24,170 | a 2,786 | 
21 || Philadelphia Electric Co. and Subs. (D)............... 8 872, 360 3 253,765 || 4,963,986 | —309,618 | 4,654, 368 0 34,813 450,022 254,966 | 3,914,567 18,449 623,272 503,614 | 1,752,324 31,200 973, 893 11,815 10,656 | 607,394 | 123,923 | 1,740 | 562 
22 || Public Service Electric and Gas Co.................5. 5 837,700 0 0 || 2,985,327 331,781 | 3,317,108 | A 100,249 33,126 406, 990 3,770 | 2,772,973 (f) f 607,241 | f 666,653 | 1,396,510 68,417 34,152 0 (f) £818,024 | £157,559 1,145 | 225 | 
23 || American Water Works and Electric Co., Inc. (D)......|| 27 594, 879 9 54,025 || 2,750,826 65,147 | 2,815,973 31,068 17,917 334, 169 25,150 | 2,407,669 (f) 335,045 235,334 | 1,796,720 24,038 16,532 0 370,241 | 49,891 | 3,769 434 | 
ee ee ner eee u 4 504, 000 0 0 |} 2,409,511 3,254 | 2,412,765 0 10,095 189,618 281 | 2,212,771 0 324, 246 163,115 | 1,482,626 28,717 214,067 0 0} 315,711 34,600 | 3,145 114 | 
25 || Pennsylvania Power & Light Co..................... 16 346, 812 20 44,877 || 1,543,067 421,101 | 1,964, 168 0 4,936 228 , 697 14,016 | 1,716,519 42, 603 241,783 192,771 | 1,132,597 21,994 31,610 53, 161 35,888 | 323,292 48,759 | 3,032 2,843 | 
26 || Penn. W. & P. Co.— Safe Harbor W. P. Corp......... I 20,000 2 321,000 | 1,526,351 |’ —5,220 | 1,521,131 0 0} 58,982 | 1,286,874 175,275 0 0 0 0 0 175,275 0 0 0 0) 0 | 1 | 
27 || New York State Electric & Gas Corp................. 9 100, 153 21 22,960 548,029 493,499 | 1,041,528 0 5,450 135, 189 148,905 751,984 || w 36,587 179,922 164,514 306 , 333 24,634 465 39,529 || w 30,234 | 202,441 | 29,644 | 1,541 | 4,337 | 
28 || Metropolitan Edison Co................00.c cece ee eee 3 169, 000 “ 21,928 629, 986 188, 733 818,719 0 9,576 94,543 102, 845 611,755 26,412 77,227 50,727 433,225 6,933 8,945 8, 286 18, 487 90, 884 13,699 | 2,244 | 855 
29 | Penn. Electric Co.— Subs. & Affil. (D)................ 6 95,961 2 48,000 533,760 1,826 535,586 0 5, 885 93,622 40,920 395,159 6, 188 79, 406 73,273 230, 150 4,124 1,820 198 6,643 | 109,246) 15,129 1,560 153 | 
30 || Rochester Gas and Electric Corp.................-.-- 6 114,975 10 47,275 477, 464 26,774 504, 238 0 19, 362 63,949 1,695 419, 232 9,589 89, 906 119, 802 147,254 20, 836 15,635 16,210 9,315 | 113,843 14,042 818 | 1,088 | 
31 || Jersey Central Power & Light Co...................4% 5 137, 300 l 350 445,791 2,473 447 964 0 7,018 55,373 | 1 71,066 314,507 || w 1,806 82,786 46,429 156,793 9,625 13,107 3,961 ||} w 341 96, 162 14,182 885 | 160 | 
32 || Long Island Lighting System.....................055 6 238, 300 0 0 416,710 14 416,724 0 9,740 66,765 12,612 327 , 607 0 141, 861 77,829 63, 868 26,227 14,131 3,691 0} 157,113 | 20,997 3,106 174 | 
ee eS 6 eee 2 | m 120,000 0 0 382,210 2,182 384, 392 0 4,523 45,142 4,507 330,220 || w 9,738 68 ,052 60, 108 155,661 11,377 9,876 | & 15,408 |ko,a 6,110 | a 76,231 | a 14,244 | a 87 | a 1,141 | 
34 || Central Hudson Gas & Electric Corp................. 1 12,000 5 23, 480 91,191 259, 695 350, 886 0 8,737 39,524 53,025 249,600 || w 14,985 55,100 41,947 130,013 7,555 0 0 || w 6,650 60,946 | 11,671 | 146 | 84 | 
35 |; Pennsylvania Edison Co.................. 4 75,500 2 4,100 338,507 10,061 348 568 0|H 1,570 45,439 51,482 250,077 2,915 42,142 30, 321 163,756 2,783 8, 160 0 1,355 55,634 10,253 199 | 104 | 
26° § The Hermmton Hhoctric Co... 55... oes evccnsccessen 3 | m 117,700 0 0 322,191 4,588 326,779 0 1,956 25,572 27,424 271,827 || w 901 52,725 35,526 164,324 4,657 9,979 | k 3,715 |) wa 958 | a 72,966 | a 9,450 | a 286 | a 426 | 
ie hs gk + eee 2 37,500 0 0 258, 760 46,088 304, 848 0 0 29 , 087 8,524 267 , 237 0 48, 481 33,415 181,027 3,091 1,223 0 0 46, 239 | 5,697 79 | 34 | 
38 || New Jersey Power & Light Co....................05- I 55,000 l 270 351,397 | —130,047 221,350 || & 65 1, 668 29, 207 8,718 181,692 (f) f 45,124 16, 156 103,825 3,681 7,367 5,539 (f) f 47,662 5,852 705 | 677 | 
39 | Staten Island Edison Corp...................00c0000: 1 46, 000 0 0 137,913 10,633 148,546 O0|k 2,566 17,582 0 128, 398 0 35,959 19,177 40,165 7,316 16,422 9,359 0 41,933 6, 282 127 | 499 | 
40 || Luzerne County Gas and Elec. Corp.................. 2|n 55,000 0 0 212,030 | —71,077 140,953 0 1,857 12,957 1,209 124,930 1,050 19, 282 14,103 81,672 2,458 6, 365 0 1,773 32, 563 3,531 120 | 27 | 
| I IID cist cies ches Lulgnaatetehies 128 | 7,742,290 | 168 | 1,833,844 |136,016,000 | 2,985,272 |39,001,272 134, 324 331,131 | 4,148,165 | 3,287,122 |31, 100,530 231,343 | 5,032,746 | 4,794,583 |16,978, 882 876,405 | 2,853,549 333,022 || 174,349 |6,230,619 (1,082,720 51,354 23,626 
| East North Central States 
41 || Commonwealth Edison Co. and Sub. Cos. (D)......... 14 | 2,091,000 5 8,000 || 8,109,075 11,769 | 8,120,844 0 (v) v 938,923 | 1,074,821 | 6,107,100 50,564 | 1,115,442 834,196 | 2,957,976 234,716 914, 206 0 32,336 |1,198,008 | 160,474 4,965 | 609 | 
42 || American Gas and Electric Co. (Central System)....... 22 | m 992,488 18 190,338 || 5,738,966 | —61,107 | 5,677,859 0 33,549 575, 231 671,733 | 4,397,346 || w 63,379 495,041 328,706 | 3,379,197 32,384 8,964 | k 89,675 |lv,a56,659 | 2538,582 | a 82,060 | a 2,419 | a 6,307 
iS; Bh ee ene eo ono so sci sics sa ssacekentoenvtes 7 | 1,086,375 7 9,300 || 3,646,707 10,153 | 3,656,860 0 34,277 384, 450 135,445 | 3,102,688 || w 35,358 630, 426 659,084 | 1,681,442 22, 467 37 , 671 36,240 || w 32,500 | 591,849 80, 286 479 461 | 
44 || The Cleveland Elec. Illum. Co. (4)..............0000- - 523,750 0 0 || 2,076,235 6,632 | 2,082,867 0 9,411 232,370 31,724 | 1,809,362 0 289 , 397 223,008 | 1,074,389 17,473 152,506 52,589 0} 293,331 39,731 836 1, 463 | 
TD RO WE GD oi i.vine i ess cenisevedcee on iele 9 358, 900 ae 148,215 || 1,902,255 174,379 | 2,076,634 0 2,495 322,148 32,468 | 1,719,523 || s 11,283 491,637 318,782 870,479 23,125 4,217 0 0} 405,671 60,427 655 402 
46 || Columbia Gas & Elec. Corp. and Subs. (D)............ 5 541,750 0 0 || 1,776,146 | —29,870 | 1,746,276 10,940 23, 861 177,212 117,098 | 1,417,165 (f) f 316,401 201,195 709, 111 25,545 88, 850 76,063 f) f 328,324 41,953 5,948 2,335 
47 || Wisconsin Elec. Power Co. and Affil. Cos. (D)......... u 7\n 501,210 |u 13 36,870 || 1,671,774 41,590 | 1,713,364 2,356 18, 325 224, 938 57,515 | 1,410,230 35,373 322,004 212,246 682, 006 39, 140 99,072 20, 389 23,909 | 291,349 43,006 584 809 | 
ee MS hii nai cbs A'0 x akan eahibin cubis vu 5 366, 500 1 1,950 || 1,177,620 64,097 | 1,241,717 0 4,826 137,241 164,717 934,933 || s 1,229 232,058 181,506 485,594 15,185 19, 361 0 0| 184,332 20,215 277 | 80 
49 §j Public Service Co. of Indiana..................0050+: 6 129, 230 2 4,290 762,753 152,021 914,774 0 6,280 128,085 302 , 982 477,427 12,526 82,877 70,155 227,945 10,252 57,335 | k 16,337 12,409 | 114,242 | 21,282 2,449 | 1,957 | 
50 || Northern Indiana Public Service Co. ................. 3 96, 100 9 19,355 405,972 468 , 438 874,410 0 12,687 90, 604 143, 856 627 , 263 11,708 60, 266 38,729 464,518 6,698 31,185 14, 159 8,629 76,518 | 11,961 1,896 | 1,133 | 
OF 8 Ree Uieee Wimte SOTO OW... ooo... evdecccencnsas 5 |n 104,117 0 0 559,707 184,240 743,947 583 3,595 74, 300 71,475 593,994 16,569 78,310 64, 267 427,244 7,604 0 0 15,022 79,497 12,472 356 | 39 | 
eB SRO SUD RET issn sone cennsnntinescnewsins - 175,280 1 5,000 559,611 82,814 642,425 0 3,915 71,345 14, 232 552,933 11,982 95,429 94,120 331, 006 11,977 8,419 0 12,117 95,692 | 14,586 267 53 
53 || Central Illinois Public Service Co. 3 100, 000 0 0 296 , 626 270,521 567, 147 0 20,691 93,499 68, 321 384, 636 10, 426 87,794 61,942 202,655 10,003 0 11,816 7,923 | 131,378 27,142 4,372 488 | 
54 || Columbus and Southern Ohio Electric Co.............. 6 181, 350 0 0 487 , 464 9, 383 496 , 847 23,071 3,859 68,613 23,365 377 , 939 8,882 98,794 101, 346 151,264 2,999 | 0 14,654 13,427 | 119,682 17,515 989 1,105 
55 || Wisconsin Public Service Corp. and Sub. (D).......... 4) n 41,250 20 65, 436 413,029 6,739 419,768 || k 85 3, 387 67, 258 56,510 292,528 17,734 55, 236 49,604 160, 868 6,446 0 2,640 15,780 64,402 12,668 421 179 
56 | Central Illinois Light Co. . iinkihineeene seen err 4 113,500 0 0 411,026 3,302 414,328 0 1,796 40,154 14,372 358,006 || s 200 73,416 64, 371 214,877 5,142 0 0 0 65,521 | § 322 193 34 
57 Wisconsin P. & L. Co.— South Beloit W. G. & E. Co.. 6 50,270 30 43,996 356, 106 20,279 376, 385 387 6, 362 67, 400 85,721 216,515 20, 280 68, 102 67,251 52,847 7,179 0 856 18,415 83,666 | 17,717 111 245 
58 || Northern Indiana Power Co..............s.s0ecese., 2 16,000 I 384 15193 | 291/942 | 2937135 0 1,458 |  47,636| 33,883 | 210,158 7,253 | 30,262 | 23,721 | 138,621 3/150 0 7,151 6,534| 45,330; 81541 1,067 869 
59 || Indiana Service Corp. ila ine ki nsinn's 5 nit steers eae l 31,000 0 0 79,905 156,172 236,077 12,435 694 16,614 28,799 177,535 2,131 21,479 20,078 126, 450 668 4,065 2,664 2,369 19, 633 2,931 882 233 
60 || City of Detroit Public Lighting Commission. .......... I 80, 000 0 0 229,070 4,154 233,224 0 119,733 13,747 0 99,744 0 0 199 24,448 0 75,097 0 0 19 | 15 | 
61 jj The Sanitary District of Chicago. ...... 2.0... 620.005. 0 0 1 | X 35,000 74,907 | 153,768 | 228,675 0 925 4,491 0} 223,259 0 O|d 798 (2) 1 122,725 0} 0 99,736 0 0\d 9 (2) 5 | 
6 | City of Cleveland Dept. of Public Utilities............. 1 50,000 0 0 193,141 4,150 197,291 0 (2) 9 22,213 2,410 172, 668 0 42,053 40,700 59,116 30,799 0 0 0 45, 896 8,698 | 194 1 | 
63 || Southern Indiana Gas & Elec. Co. <...55. eeeeeeeeeese 3 62, 800 0 | 0 168, 752 0 168,752 0 1,322 19, 363 197 147,870 || s 100 30,509 38, 400 74,123 3,442 1,296 0 0 36, 466 4,783 77 1h | 
64 |) City of Lansing Bd. of Water & Elec. Lt. Commrs..... 2; 86,500; 2 1,200 166, 80 305 167, 105 0 640 8, 390 0 158,075 0 39, 440 33,912 80, 182 4,541 0 0 0} 26,235] 3,367 | 59 | 2 | 
65 || Central Illinois Electric and Gas Co... epee e neces ns 4 46.238 | 00 02.29 9 40 619 1: 6 66 0 098 80 "624 "O10 wren O0 p a0 45 Bog 49 9 | 55 
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Table IIl—Detailed Data on Generator Rating, Output, Customers and Distribution of Energy 
of Public Utility Systems Having an Output Exceeding 100,000,000 Kw--Hr. During 1940 


Source of Energy, 1940, 
Thousands of Kw.-Hr. 


This tabulation is based on the op- 
erating company as the unit. Group 
statistics are given in a few instances 


for properties which, though distinct 
corporate entities,, are operated as a 
single physical system. 





Generator Rating, Dec. 31, 1940 Disposal of Energy in Thousands of Kw.-Hr. Distribution of Sales to Ultimate Consumers in Thousands of Kilowatt-Hr. | Number of Customers, Dec. 31, 1940 


Fuel Burning Hydro Received 
nd System ————<—___—__ by 
No Nameplate Nameplate || Generated, 
of Rating of Rating of Net Oth Electrified C Light Light Con- 
Generators, ne Generators, Power Power Public Railroads — and and sumers 
Kw. Kw. (Retail) | (Wholesale) a — 


et Power Power 
2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (16) (17) (18) (22) (23) (24) (25) (26) (27) 


Commercial 


Small Large Ultimate 


Commercial 


Small 
Light and 


Municipal ‘ 
Sines Railways 


Light and and 


Lost and To 
Electric Unac- Other 

and Other | counted Public 
Depts. For Utilities 


Sales to 
Ultimate 


Con- 


sumers 


Other | 
Sales to 
Ultimate 


Used by 
Purchase eae Electric 
or Inter- “a , Railway 
change, Dept. 


Total Used by Other 
Large 
Light and 


Rural Rural | Domestic 


Domestic 


Total 


Plants 


and States — 
ation (Consolidated) (D)... 


390,190 | u 33 318,375 
; 388, 860 2 300 
Power Co....... 130,000 8 64,145 
Esc Cada eas okn biomes | 164,000 I 1,500 

34,747 24 138, 350 


79, 100 99, 875 
75,000 0 
160,000 

38.740 10, 600 
63, 450 61,494 


88, 000 0 
33,500 1,850 
36, 000 30,075 
Mandeded 0 29’ 640 


36,115 
Tie ones xeemmuiied 22,750 0 
39; 000 0 

s ccuaaec et 0 18,317 
1, 743, 337 810, 636 


1,975,727 
1, 423, 387 
695 , 609 
629, 136 
573,971 


335, 303 
475,790 
475, 864 0 
186,203 | 150,388 
319/517 14, 188 


261,417 0 
28,266 | 214,249 
163,653 51,760 
171,608 
160, 100 


106 , 004 
117,380 
53,255 


8,152,190 


759, 567 
188,055 
173,878 
7,843 
31,338 


178, 356 
6,917 


2,735,294 
1,611,442 0 
869, 487 0 
636,979 0 
605,309 || H 4,674 


21,152 
513,659 7,966 
482,707 0 
475 , 864 0 
336,591 3, 568 
333,705 6, 566 


261,417 2,779 
242,515 1,939 
215,413 4° 185 
171,608 0 
160, 184 1,174 

1,009 


140, 220 
119,962 2,402 
2,850 


110,372 
10,022,728 145, 708 


26,541 


64,841 
13,765 
9,523 
1/989 


356,918 
186,714 
114, 103 
23,948 
74,325 


72,769 
0 


52,241 
35,293 
45,662 


22,473 
27/860 
27/291 

3957 
23,629 


6,674 
6,852 
16,652 
1,097, 361 


500 , 537 
480,155 
121,998 
287 , 204 

61 , 323 


72,973 
482.707 
13,448 
139, 646 
72,917 


47,665 
5, 369 
8.898 
6,379 

22; 225 


13,301 
49’ 182 
7; 886 
2, 393,813 


1,786, 457 
930, 808 
623, 863 
323’ 838 
443) 835 


359,951 


0 
410,175 
158,084 
206, 708 


188 , 500 
207 , 347 
167,551 
161,272 
110,675 


119, 236 
61,526 
82,984 


6, 342,810 


f 371,515 
264500 
f 168; 486 
87,317 
46, 894 


74, 846 

0 
91,178 
60, 209 
50, 400 


19, 389 
25,751 
33, 367 

0 


21,455 
20,144 


325,511 
205; 469 
y 65,126 
86,955 
32,156 


56, 825 
0 


1,024,291 (f) 
415,076 0 
360, 960 (f) 
130, 390 0 
334, 359 18, 880 


213, 348 (f) 
0 0 0 0 


£546,972 
a345,054 
f 153,271 
66, 294 
58, 896 


a,f 82,046 
0 0 


82,797 118,151 
26, 350 51,092 


a , 
25,956 f 63,631 
18,689 | 145,258 38, 343 
18,330 | 155,271 46; 578 
49/917 73,907 40; 704 
0 0 0 
14,686 | 72,651 25,509 


24,155 69,071 29, 892 
20 , 736 9,167 25, 987 34,850 
14,914 


1,371,101 | 1,051,941 | 3,487,667 157, 868 63 , 694 185,776 1,718, 865 | 


83,707 1,897 304 
a 71,165 871 115 
y 18.496 1,791 78 
10,310 141 | 24 
11,007 1,978 1,549 


a 13,251 1,838 
0 0 


0 
16,578 | 2, 160 15 
a 7.528 | a 1,640 
8855 848 


5,142 50 

5° 843 

9) 148 12 
0 0 

5,351 

5,184 


632, 880 
a417,205 
173, 636 
76,769 
92,310 


a 97,179 
0 


136,904 
a 60,261 
74, 347 
44, 606 (2) Where companies do not 
53, 186 classify sales under the exact 
57 , 332 heads used in this table, items 
| reported have been entered 
31, 885 under the most nearly appro- 
35, 385 priate caption. For instance, 
5/228 40) 638 it was impracticable to dis- 
3,183 26,220 


tinguish among residential, 
279,976 | 2,050,744 


NOTES 


(1) In a number of instances, 
reports indicated that the 
allocations of energy and 
customers were estimated. 
To avoid. additional notes, 
estimated quantities have not 
been specially marked. 


{ampshire... 


COM OND US wn-— 


mn Light Co 
lectric Co Siiead Moe 
mee Baent Co... .6cc acne 








vuaevtanak eect 1,870, 538 43,036 


urban and domestic. 


664, 850 
2,527, 300 


Line 2— Bills rendered in 
LM ams wna agents rane 7,342,139 | 1,441,020 | 8,783,159 80, 384 844,005 6, 686, 696 603,541 648,681 | 5,066,068 83,941 62,569 161,776 604,721 82,424 | 742, 436 


ke ctric Co 


Bae Shoneevedannnse? 
larbor W. P. 
Gas Corp 


872, 360 
837,700 
594.879 


504, 000 
346.812 
20; 000 





253, “ 
54,025 


0 
44,877 
321,000 


7,348) 854 
4° 963’ 986 
2,985, 327 
2,750, 826 


2,409,511 
1/543,067 
17526; 351 


7,541,519 
4'654, 368 
3'317, 108 
2,815,973 


2,412,765 
1,964, 168 
1,521,131 


2,942 
0 


0 
h 100,249 
31,068 


69,952 
34,813 
33,126 
17,917 


10,095 
4’ 936 
0 


881,731 
450,022 
406,990 
334, 169 


189,618 
228 , 697 
58,982 


1,169, 132 
l I 


6,589,835 
3°914 567 
2,772,973 
2) 407; 669 


2,212,771 
1716,519 
175,275 


1,279; 645 
623,272 
f 607,241 
335,045 


324, 246 
241, 


1,601,088 
503,614 
f 666,653 
235, 334 


163,115 
192,771 
0 


1,993/971 
1752, 324 
1° 396,510 
1/796; 720 


1,482,626 
ne 


482/801 
31° 200 
68,417 
24/038 


28,717 
21,994 
0 


1,231,956 
973, 893 
34,152 
16,532 


214,067 
31,610 
175,275 


374 
11,815 
0 


al,987,373 
607, 394 
£818,024 
370/241 


315,711 
i 





a410,891 
123/923 
#1577559 


49/891 


34, 600 
48,759 


2,425,220 
744,275 
976,953 
424’ 335 


353,570 


December. (6) Bills rendered. 
(9, 67) Meters. (20, 73) 
Average number bills ren- 
dered. (33, 36, 42) Number 
of customer accounts. (75, 
92, 137) Average number of 
customers. 


413,814 
I 


268, 197 
126, 169 


132,731 
139° 106 
111,730 
181,390 

a 97,813 


79,497 
67,545 
a 84,086 
52,049 
54, 896 


48, 841 
38/014 


23,626 7,562,668 


| 100, 153 
| 169,000 


95,961 


22;960 


548,029 
21,928 


629 , 986 


48,000 || 533,760 
47.275 || 477)464 26;774 
350) 445,791 2,173 

0} 416,710 14 

0 || 382,210 2, 182 


23, 480 91,191 | 259,695 
4,100] 338,507 10, 061 
322,191 4°588 

258,760 46,088 

270 || 351,397 | —130,047 


0 137,913 10, 633 148 546 
0} 212,030 | —71,077 140,953 
1,833, 844 {136,016,000 | 2,985,272 |39,001,272 


170417528 
818.719 


535, 586 
504) 238 
447,964 
416,724 
384, 392 


350, 886 
348, 568 
326,779 
304/848 
221, 350 


5,450 
9,576 


5, 885 
19° 362 
7018 
9740 
4'523 


8,737 
1/570 
1/956 

0 


1,668 


2,566 
1,857 


331,131 


135, 189 
94’ 543 


93,622 
63,949 
55,373 
66,765 
45,142 


39,524 
45,439 
25,572 


751,984 
611,755 


395, 159 
419/232 
314,507 
327,607 
330, 220 


249 , 600 

250,077 

271,827 901 
267 , 237 0 
181,692 (f) 


179,922 
77/227 


79, 406 
89/906 
82,786 
141861 
68,052 


55, 100 
42142 
52,725 
48’ 481 
45,124 


35,959 


164,514 
50,727 


73,273 
119/802 
46) 429 
77,829 
60,108 


41,947 
30,321 
35,526 
33/415 


306 , 333 
433,225 


230, 150 
147,254 
156,793 
63, 868 
155, 661 


130,013 
163, 756 
164, 324 

181,027 
16, 156 103,825 
19,177 


40,165 
14, 103 


| | -————— —___ | |), | 


16,978, 882 


24, 634 465 
6, 933 8,945 


4,124 1,820 6,643 
20, 836 15,635 9,315 
9,625 13, 107 w 341 
26, 227 14,131 0 
11,377 9,876 w,a 6,110 

w 6,650 


7,555 

2,783 1,355 

4,657 wa 958 

3,091 0 

3, 681 (f) 

7,316 0| 41,933 
0 1,773 | 32,563 

174,349 |6, 230,619 


Interchange sold, 87,684; pur- 


0 
w 30,234 chased, 82,464. 


202,441 
18, 487 


90, 884 


109, 246 
113,843 
96, 162 
157,113 

a 76,231 


60,946 


29,644 
13,699 


15,129 
147042 
14” 182 
20;997 
14° 244 


11,671 
10; 253 
a 9.450 
5) 697 
5/852 705 


6, 282 127 
3,531 120 27 
1,082,720 51,354 


188, 733 
1,826 





Afhl. (D) 
Corp 114,975 
ht Co te 137, 300 
n or ie 238, 300 

; m 120,000 


12,000 

75,500 
m 117,700 
z. 37,500 
Co ha eee 55,000 


; 46,000 
ec. Corp 5 aaa : ‘ aN | mn 55,000 Be 


7,742,290 


40,920 
17695 
71,066 
12612 
4’ 507 


53,025 
51,482 
27/424 
29) 087 8.524 
29) 207 8718 


17,582 0 128, 398 0 
12,957 1,209 124,930 1,050 


4,148,165 | 3,287,122 |31, 100,530 231 , 343 


—onw >-—-NOSO woOowo co 


Retail combined with whole- 
sale. 


ooooo ocoococoeo 


Farm or rural combined with 
other classification. 





tric Corp 


Duke Power, Hydro-Electric 
Power Comm. of Ontario, 
Abitibi Power & Paper not 
included because of lack of 
data. 


x —-OOonNW oo 
a 
oo wMOooOoooe 


oa 
oo 





Transferred to affliated trans- 


portation company. 
2ntral States 


and Sub. Cos. (D)........ 
‘o. (Central System)....... 


> 


,091, 000 
1 992, 488 
, 086, 375 
523,750 
358, 900 


541,750 
501/210 
366, 500 
129’ 230 
967 100 


8, 000 
190, 338 
9, 300 


0 
148,215 


8, 109,075 
5 738,966 
3/646, 707 
2;076,235 
1/902; 255 


1,776, 146 
1,671,774 
17177,620 
762,753 
405,972 


0|| 559,707 
5,000 | 559/611 
0|| 296,626 
0 || 487,464 
65,436 | 413/029 


0} 411,026 
43,996 || 356,106 

384 1,193 
0 79,905 
0 |} 229,070 


X 35,000 74,907 | 153,768 

| 0|} 193,141 4,150 | 
0} 168,752 0 
86, 500 1,200 || 166, 800 | 305 
46, 238 1,200 || 102,295 53,197 

Wreennen P & 1 OCnh— Soaneh RelarW GG &E Co 6 


11,769 
—61; 107 
10, 153 
6,632 
174,379 


—29, 870 
41590 
64,097 
152,021 

468438 


184, 240 
82: 814 
270,521 


6,739 


3, 302 
20) 279 
291,942 
156,172 

4,154 


8,120,844 (0) 

5,677,859 33,549 
3,656,860 34/277 
2,082; 867 9411 
2,076, 634 2) 495 


1,746,276 23, 861 
18, 325 
4’ 826 
6, 280 
12,687 


» 938,923 
575,231 
384) 450 
232,370 
322; 148 


177,212 
224’ 938 
137,241 
128;085 
90; 604 


74, 300 
71,345 
93499 
68,613 
67,258 


1,074, 821 
671,733 
135,445 

31°724 
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57 || Wisconsin P. & L. Co.— South Beloit W. G. & E. Co..|} 6 50,270 | 30 43,996 || 356, 106 20,279 | 376, 385 387 6, 362 67, 400 85,721 | 216,515 20, 280 68, 102 67,251 52, 847 ,179 0 856} 18,415] 83,666| 17,717 11 245 
58 || Northern Indiana Power Co...............sceeeeeees 2 16,000 1 384 1,193 | 291,942 | 293.135 0 1,458 47; 636 33,883 | 210,158 7,253 30, 262 23,721 138,621 3,150 0 7,151 6,534.| 45,330 8,541 1,067 869 
SF Be OID OEE oak op ov ac si cne sec annecvonseo. 1 31,000 0 0 79,905 | 156,172 | 236,077 12,435 "694 16,614 28,799 | 177,535 2,131 21,479 20,078 | 126,450 668 4,065 2,664 2,369 | 19,633 2,931 882 233 
60 || City of Detroit Public Lighting Commission........... 1 80, 000 0 0|| 229,070 4,154] 233,224 0} 119,733 13,747 0 99/744 0 0 199 24,448 0 75,097 0 0 0 19 15 | 
61 || The Sanitary District of Chicago.................000: 0 0 1 | X 35,000 74,907 | 153,768 | 228,675 0 925 4,491 0} 223,259 0 Old 798 (a) 1 122,725 0} o 99,736 0 O\d 9 (d) 5 
62 || City of Cleveland Dept. of Public Utilities............. 50,000} 0 Oj} 193,141 4,150} 197,291 0 (2) o 22,213 2,410 | 172,668 0} 42,053 | 40,700 | 59,116 | 30, 0 0 0} 45,896 | 8,698 194 | 
63 || Southern Indiana Gas & Elec. Co............0.2..00. 3 62, 800 0 0|| 168,752 0] 168,752 0 1,322 19, 363 197 | 147,870 || s 100 30,509 38, 400 74,123 3,442 1,296 0 0} 36,466 4,783 77 1 
64 || City of Lansing Bd. of Water & Elec. Lt. Commrs..... . 2 86, 500 2 1,200 | 166,800 305 | 167,105 0 640 8, 390 0| 158,075 0 39, 440 33,912 80, 182 4,541 0 0 0} 26,235 3, 367 59 2 | 
65 || Central Illinois Electric and Gas Co................-: 4 46, 238 1 1,200 | 102,295 53,197 | 155,492 619 6,108 16, 667 0| 132,098 3,180 32; 624 24,910 60, 680 3,901 0 6, 803 2,748 | 38,542 5,349 559 355 
66 || The Marion-Reserve Power Co............00....0000: 1 27,000 0 0 70,229 76,402 | 146,631 0 622 16,211 20,204 | 109,594 10,440 19, 327 15,144 58,916 2,418 0 3,349 |} 12,305| 25,490; 5,318 862 613 | 
67 || Lake Superior District Power Co................0000: 3 16,490 9 15,938 | 113,414 10,892 | 124,306 0 664 16,797 2,390 | 104,455 1,888 15,676 12,341 70,537 1,868 0 2,145 | a@ 2,266 | @ 16,544 | a 4,260 | a 44\ a 267 | 
68 || Madison Gas and Elec. Co..............000ecceueees 1 50,000} 0 78,120 24,288 | 102,408 0 1,469 9, 239 33 91, 667 9,413 26,701 33, 306 11,505 2,066 0 8, 676 4,270 | 18,223 | _3,240 | 98 | _15| 
ON INN Bis iii ss ovine doped xe 133 | 7,919,148 | 164 | 586,472 |[31, 628, 898 | 2, 190 190, 650 33,819, 548 || 50,476 | 322,951 | 3,885,139 | 3,154,271 |26,406,711 || 341,898 | "4,850,701 | 3,814,017 |14,777,996 | 653,913 | 1,502,244 | 465,942 || 279,618 |4,934, 403 | 719,332 ~ 31,074 | 20,071 | 
West North Centrai States | 
69 || Union Electric Co. of Missouri and Subs. (D).......... 474, 420 2} 237,000 || 2,749,478 38 | 2,749,516 1,352 14,120 | 312,829} 451,925 | 1,969,290 19,419 | 318,686 | 248,397 | 1,203,557 33,588 | 129,576 16,067 || 17,163 299,018 | 39,451 407 132 | 
70 || Northern States Pwr. Co. (Minn.) & Subs. (D)........ 344,826 | u 27 | u 147,495 || 1,494,193 77,818 | 1,572,011 0 13,074 | 223,446 87,549 | 1,247,942 13,563 | 406,530] 260,638] 473,716 31, 380 4,079 58, 036 9,528 | 339,963 | 48,138 | 20,683 917 | 
71 || Kansas City Power & Light Co..................000- 273,211 0 0 || 805,884 2,320 | 808,204 0 8,788 72,663 50,743 | '676,010 8,280 | 131,170} 162,731 | 238,210 13,394 83,692 38,533 6,756 | 127,546| 24,748 214| 1,197 | 
72 || Minnesota Power & Light Co..............000.00000e 30,270} 11 94,911 || 493,126 566 | 493,692 0 2,021 69,754 63,873 | 358,044 3,099 40,670 43,141 | 253,462 3,212 5,761 8,699 || (P) (P) | (P) (P)  |(P)52,134 
Fis ee TDs og Food ose ova cvudewtinseee T 111,750 0 0|| 437,446 17,417 | 454,863 0 2,417 39, 458 39,900 | 373,088 9, 265 74,711 (d) d 221,037 9,046 26,312 32,717 || @ 5,573 | a 73,350) (d,a) |d,a1l,031| a 600 
74 || Kansas Gas and Electric Co. ............00eeeeeeeeee 89, 000 0 0|| 335,763 46 | 335,809 0 2,216 45, 463 18,368 | 269,762 6,061 50,932 50,453 | 151,272 2,906 633 7,505 5,456| 59,554] 7,913 | 865 | 786 | 
75 || The Empire District Electric Co.................000- 71,500 4 27,320 |} 291,884] —2,941 | 288,943 0 1, 286 57,720 74,080 | 155,857 3,464 14,391 15,656 | 118,281 1,935 30 2,100 | 2 3,608 | a 21,893 | a2 5,003|a 520) a 71 
76 || Sioux City G. & E. Co.— Iowa P. S. Co. System....... 88,517 4 2,051 || 256,255 6,985 | 263,240 0 5,264 36,254 18,782 | 202,940 6, 182 52,124 | d 120,745 (d) 6,940 7,489 9, 460 7,485 | 68,406 | d 17,083 (d2) | 304 | 
77 || Des Moines Electric Light Co. (D)..............0000- 107 , 000 1 400 || 259,617 0| 259,617 0 1, 200 37,980 20,615 | 199,822 4,302 50,892 35,816 92,379 6,277 0 10, 156 3,568 | 54,166 8, 832 174 | 471 | 
78 || Interstate Power Co. (Del.) and Subs. (D)............. 69,459 | 13 7,135 |] 186,836 38,290 | 225,126 0 1,712 37,931 36,113 | 149,370 5,585 49,310 54,504 27,217 5,945 532 6,277 4,466 | 61,575 | 17,873 59 416 
79 || Iowa Electric Light & Power Co................000-- 57,503 2 1,400 |} 219,729 1,158 | 220,887 4,010 2,274 23, 888 38,740 | 151,975 5,614 36,331 19,930 87,052 3,048 0 0 5,104 | 42,550 7,933 2,021 92 | 
80 || Kansas City, Kansas, Board of Public Utilities......... 69, 000 0 0|} 169,913 0} 169,913 0} o 15,063 14,420 0| 140,430 0 30,025 21,635 84,739 3,280 751 0 0| 29,763 4,041 66 2 | 
81 || lowa-Nebraska Light and Power Co.................. 45,265 5 2,235 | 126,049 38,867 | 164,916 0 2,741 22,289 16,014 | 123,872 3,637 38, 369 40,601 32,791 2,894 984 4,596 3,373 | 48,666} 11,589 61 | 310 
82 || Laclede Power & Light Co...............c0eeeeeeeeee 68,500 0 0|| 162,882 82 | 162,964 0 49 22,623 14| 140,278 0 31,835 16,132 92,311 0 0 0 0| 33,840 4,013 992 0 | 
83 || Nebraska Public Power System.............0.0..000: n 3,000| u 6|u 127,838]| 126,608 26,764 | 153,372 0 2,481 25,315 | 125,576 0 0 0 0 0 0 0 0 0 0 0 0 0 | 
84 || Iowa Southern Utilities Co............0.0c0eeeeeeeues 25,107 0 0 73,908 | . 49,725}. 123,633 371 508 22,149 8,981 91,624 2,895 30,081 25,155 30,341 2,726 0 426 3,248 | 42,343 | 9,998 386 | 17 | 
Se Bae RE hii bsinasavusicabcicsavesvend 37,713 5 4,930 | 112,779 39 | 112,818 0 404 25,505 18,911 67,998 1,081 28,677 24, 660 9, 164 2,288 0 2,128 1,317 | 29,703 | _ 10,796 | 28 | 516 
NN Bi css ticnsboucessontes 1,966,041 | 80 | 652,715 || 8, 302, 350 | 257,174 | 6,559,524 || 5,733 | 75,618 T, 089, 687 | T, 070, 184 | 318, 302 || 92, 447 |1,384, 734 | 1,140, 194 | 3,115,529 | 128, 859 | 259,839 | 196,700 | 76, 645 |1,332, 336 217,41 37,507 | 58,125 
South Atlantic States | 
OR I Gili ic cence can ees ad wade biti cage eee OSGI. SOR | SAOOIRG .. .05 5c Pi ddaxccs |b ovate BS aadascce baeieabede ces cel tad se Pica eke 9D xc) cts 2 ee ee ee 2 ro 
OF EO, hE a wares n winirna nc rssitorceren | 94,439 | 22] 287,500 || 1,362,696 | 860,143 | 2,222,839 54,574 11,841 | 377,466} 165,137 | 1,613,821 0} 283,255]  279,524| 1,030,975 19, 002 1,065 0 0} 191,825| 40,553 524 410 
88 || Cons. Gas Electric Light & Power Co., Baltimore. ..... 273,450 0 0|| 877,528 | 1,041,127 | 1,918,655 0} , 3,131 | ~ 157,110 | « 5,847 | 1,752,567 (w) 221,218 | 264,505 | 928,815 15,830 | 301,776 | s 20,423 (wv) 256,942 | 41,420 227 27 
89 || Carolina Power & Light Co................0000-0000- 43/000 | 10/ 206,050 || 840:835 | °345,728 | 1,186,563 0 2,513 | 207,182 | 115,940 | 860,928 28,531 | 102,998 75,542 | 618,698 8,294 0 26,865 | 24,867 75,571 15,776; 1,103; 1,910 
90 || Potomac Electric Power Co................000000000. 305, 000 0 0 || 1,149,713 | —59,010 | 1,090,703 0 6,661 121,485 18,175 | 944,382 (f) f 218,689 | 240,483 | 365,525 27,047 92,638 0 (f) £176,626 | 27,704 | 391 | 4] 
91 || Virginia Electric & Power Co.............00.2.00000. 181,000 8 32,635 || 977,739 | —98,693| 879,046 34,163 | k 8,451 106 , 829 31,236 | 698,367 p f 165,497 | 172,026| 327,899 4,253 0 28, 692 p £142,246 | 25,909 | 405 1,133 
92 || Florida Power & Light Co.................c00eeeeees 163,593 0 0|| 481,378 2,289 | 483,667 O}o 5,653 84,789 185 | 393,040 27,607 | 149,367 | 133,064 46,450 | 2 33,987 | k 2,565 0 || a 11,498 | 107,369 | a 23,056| a 862) a 1,607 
93 || Virginia Public Service Co................c0eeeeeeees 83, 402 9 14,066 || 403,320 12,624] 415,944 4,027 5,970 65,455 15,836 | 324,656 11,568 87,533 60,592 | 141,787 5,124 18,052 8,208 | 90,441 14, 894 | 619 | 202 
94 || South Carolina Electric & Gas Co............2..000-. n 72,500 2 24,630 || 386,573 29,289 | 415,862 0 5,453 39,748 | 202,219 | 168,442] 2,225 18, 327 24,946 | 117,483 1, 463 0 3,998 lw» 1,848| 18.146 5,057 242 | 115 
ee ee a ene ere 44,631 3 14,193 || 244,980 19,880 | 264,860 0 2,499 59,814| 119,025 83,522 0 37 , 869 25,715 14,807 792 0 4,339 0} 34,945 6,990 226 554 
96 || Lexington Water Power Co............22..000e00000: 0 1 130,000 |} 132,784] 126,884] 259,668 0 9 4,644} 255,015 0 0 0 0 0 0 0 0 0 0 0 0 | 0 
97 || Delaware Power & Light Co...............00000e000. T 22,500 0 0 59} 251,955} 252,014 0 1,505 16, 370 13,412 | 220,727 594 36,519 | y 48,672 | < 120,115 2,879 11,448 500 430 | 35,963 | y 6,903) = 196 | 25 
98 || South Carolina Power Co............00..eeeeeeueeees 19,570 1 23,600 || 136,806 63,592 | 200,398 0 1,118 27,139 26,336 | 145,805 0 38, 604 27,493 77,531 2,177 0 0 0} 25,995 6, 865 109 45 
Oe IIE goo ii wa susensndtbawcnunnns 42,500 0 191, 162 4,953 | 196,115 8,027 3,190 26, 253 7| 158,638 2,401 30, 892 24,960 94,766 2,469 0 3,150 1,716 | 38,331 6, 485 74 | 322 
100 || Jacksonville Municipal Light Plant................... 81,500 0 0|| 176,531 0} 176,531 0 0 21,954 4,308 | 150,269 8, 403 42,479 32,941 56,771 5,769 0 3,906 5,077 | 32,426| 8,597 150 | 2 
101 || Florida Public Service Co............cseeeeeeeeueeees 28,228 0 || 105,391 | 3,201} 108,592) | 6,244 | 19,799 | 16,743 | 65,806) =| 18,785 | 8,858 | 35,035) 1,004) | 2,124) =| 14,800) _—3, 001 |__ 228 | 393, 
Re Tee NG oon ooo vias vccanedcandresenss “1,454,313 | 56 | 732,674 || 7, 467,495" “2,603,962 |10,071,457 || 100,791 64,238 | 1,336,037 | 989,421 | 7,580,970 81, 329 | 1,452,032 | 1,419,321 | 3,976,657 | 130,090 | 409,492 | 112,049 || 53,644 |1, 241,626 | 233,210 5,356 | 6,786 
East South Central States | 
102 || Tennessee Valley Authority............0.0...0000000: 221,920 | 17 | 772,185 || 4,874,126 | —128,068 | 4,746,058 0} 252,041 | 402,206 | 2,615,342 | 1,476,469 3,964 10,919 3,376 | 1,456,915 164 0 1,131 3,078 2,171 374 | 19 3 
103 Agencies Distributing TVA Power (Consol. Rept.).. 0 1 1,440 1,240 | 2,004,949 | 2,006, 189 0 0} 201,155 0 | 1,805,034} 100,148] 378,137 | 309,787] 916,922 31,621 48, 900 19,519} 95,427 | 266,812) 57,747 | = 1,187 | 457 
SONY EO ocean cennacenticaccadsadene 164,699 6| 414,500 |! 2,480,728 | 263,259 | 2,743,987 1,017 5,649 | 373,013 | 1,082,936 | 1,281,372 34,315 | 142,183 | 116,828 | 980,344 7,702 0 0} 31,854 | 97,658) 20,117 | 568 | 186 
105 || Louisville Gas & Elec. Co. (Ky.) and Subs. (D)........ 129, 500 1 80,320 | 537,632 34,380 | 572,012 0 6,168 50,734 | 132,374 | 382,736 0 79,341 | y 62,331 | = 170,626 8,596 34,833 | k 27,009 0} 91,050 | y 11,479 | = 3,418 | 609 
106 || Birmingham Electric Co............00000ccceeeeeeees 11,300 0 0 (m) 370,769 | 370,769 33,835 1,949 38, 388 0| 296,597 0 62,870 28,794 | 200,330 3,087 O|k 1,516 0| 67,866 8, 430 750 | 244 
107 § Memphis Generating Co..................ccccccceees 54,000 0 0 253,559 0 253,559 0 0 0 | o 253,559 0 0 0 0 0 0 0 0 0 0 0 | 0 | 0 
108 || Mississippi Power & Light Co...............00.20-05- 14,608 0 0 1,260 | 249,632 | 250,892 0 1,063 38,003 22,479 | 189, 347 3,979 37,900 41,234 | = 103,666 2,568 0 0 1,757 | 45,503 | 10,759 | = 1,275 | 113 
109 |] Mississippi Power Co.................cccccceeeeeees 17, 386 0 0 23,787 | 175,027 | 198,814 0 920 31,496 4,366 | 162,032. 0 28, 458 39, 286 91,391 2,897 0 0 0} 30,865 7,940 68; 60 
INNS os Fosse ing essa cde fone vein ~ 613,413 | 25 | 1,268,445 || 8,172,332 | 2,969,948 |11,142,280 || 34,852 | 267,790 | 1,134,995 | 4,111,056 "5,593,587 ~~ 142, 406 —739.,8 808 | 601,636 | 3,92 920, 194 ~~ 56,635 | 83,733 | 49,175 | 132,116 | 601,925 | 116,846| 7,285 1,672 
West South Central States | 
110 || Houston Lighting & Power Co...............0000000- 206 , 336 0 0|| 771,476 14,274| 785,750 0 3,740 79,485 24,186 | 678,339 3,050 | 114,290} 196,448 | 309,126 4, 806 4,894 45,725 1,945 | 132,937 19,423 732 | 921 
111 || Louisiana Power & Light Co.............0.. 00000000 86, 648 0 0 || 679,789 | 104,757 | 784,546 0 2,967 47,977 | 438,344} 295,258] w 4,439 23, 436 18,434 | 241,618 7,331 0 O| w 4,106| 37,505 7,430 465 | 694 
Dag Bee ree errr eaer ; T 191,768 0 0|| 769,467 2,058 | 771,525 | & 72 7,909 57, 800 15,864 | 689,880 (/) f 75,702 63,824 | 536,914 2,497 0 10,943 f 77.197 | 14,275 539 | 104 
113. || Oklahoma Gas and Electric Co.............000020000. T 167,946 0 0|| 672,731 20,936 | 693,667 0} 6,087 | 103,813 12,620 | 571,147 22,832 92,366 | 101,762 | 308,158 8, 488 11,932 25,609 | 10,472 | 123,246 | 24,959 6,426} 1,897 
114 |] Texas Power & Light Co...........02...cceee eee eee: 96,940 0 0|} 580,222 23,633 | 603,855 0 (2) o 129,236 82,069 | 392,550 || 8,807 68,510 74,571 190, 249 7,220 16,681 26,512 | w 11,130 | 104,195 | 21,096 2,889 | 2,134 
115 || Arkansas Power & Light Co.................000e00 0 40,770 3 65,968 | 147,473 | 377,282 | 524,755 0 6,582 83, 969 73,019 | 361,185 7,447 44,709 56,965 | 228,985) 72 18,289 4,790 0|} 10,869) 59,421 17,250 | 806 | 1,610 
116 || New Orleans Public Service Inc............0000.0000- 138, 000 0 0 |} 508,685 0} 508,685 34, 439 4,93] 43,704 | 101,634 | 323.977 0 65,360 | 104,751 115,812 12,540 0 25,514 0| 96,780) 14,735 1, 330 | 590 
117. || Texas Electric Service Co..........000020cce cece eeeee 9 96, 876 0 0|| 439,331 58,522 | 497,853 0 0} 101,509 20,438 | 375,906 2,977 62,628 | y 90,003 | z 183,094 6, 835 5,070 25,299 2,825 | 78,798 | y 13,361 | = 1,290) 862 
118 || Dallas Power & Light Co.................00ee cece eee 2} 113,750 0 0 |} 355,866 0| 355,866 0 3,684 38, 156 0| 314,026 354 75,073 | 135,779 44,294 7,054 26,484 24,988 246 | 81,107 9,232 993 | 432 
119 || Central Power and Light Co..............000cee0eee. 9 69, 003 5 15,000 | 301,190 35,350 | 336,540 0 24,019 63, 146 20,638 | 228,737 8,228 47,454 69, 000 92,316 2,559 0 9, 180 5,898 | 55,564/ 19,104 1,070 | 397 
120 |} Southwestern Gas and Electric Co..............00000. 9 54,515 0 0|| 260,272 60,606 | 320,878 0 5,643 40, 367 19,699 | 255,169 414 53, 088 90,470 90, 093 4,093 9,211 7,800 368 | 66,236} 15,097 100 | 462 
121 || Public Service Co. of Oklahoma...............0.2005. lI 99,241 0 O|| 277,114 35,453 | 312,567 0 2,887 38, 982 30,024 | 240,674 1,894 52, 406 30,430 | 146,362 3,017 706 5,859 1,340| 62,948; 11,260 1,986 | 369 
52D D Wath: Rimes CU, oo oo inca. ace es svinnce eevee 15 | T 52,082 0 0|| 277,778 8,637 | 286,415 0 9,539 45,201 77,538 | 154,137 1,320 38,515 34,104 70,875 1,873 22 7,428 895 | 39,180} 11,217 997 | 875 
123 |) San Antonio Public Service Co...............0000000. 3 97, 400 2 1,100 | 243,094 39,822 | 282,916 0 2,239 33,784 20,873 | 226,020 3,628 47,611 87,473 56,714 2,792 | 0 27,802 2,538 | 67.041 11,428 218 | 305 
124 || Lower Colorado River Authority ...............00..0. 606 7 49,385 || 150,366 13,985 | 164,351 0 633 13,521 94, 668 55,529 629 7,915 5,685 37,473 518 0 3,309 910 6,963 | 2,005 77 | 50 
095 Bh Oy Pass Mlecnthe Cog odio saws acc senseeedesuses 5 56,649 0 O|| 154,727 2,598 | 157,325 4,157 1,399 16, 467 11,838 | 123,464 2,721 22,988 25,010 59,359 1,048 0 12,338 1,578 | 21,213 | 3, 428 | 111 | 121 
126 || Panhandle Power & Light Co...........0..0000.000 ee 4 | 53,096 0 0|| 148,543 38 | 148,581 0 343 9,093 3,934} 135,211 328 1,984 3,817 | 128,949 76 0 57 236 2,829; 1,157 43 14 
127 || Southwestern Public Service Co. (D).............0000- a 8 36, 321 2 488 || 29, 329 73,553 | 102,882 0 3,889 | 12,450 10, 806 75,737 2,347 14,879 22,107 27,205 1,774 0 7,425 2,601 18,627 4.419 | 1,676 39 
Weal Gee We osc siseseicnrck i ASee cies csccand 159 | 1,657,947 | 19 | 131,941 || 6,767,453 | 871,504 7,638,957 | 38, 668 86,491 | 958,660 | 1,058,192 | 5,496,946 | 71,415 | 908,914 | 1,210,633 | 2,867,596 | 92,810 79,790 | 265,788 || 57,957 1, 131 1787 220,876 21,748 | 11,876 
Rocky Mountain States | | 
128 || Bureau of Reclamation, Boulder Dam................. : i? 0 1 | 704,800 || 3,072,604 0 | 3,072,604 0 17,176 18,604 | 3,030,219 6,605 0 3,210 1,843 0 0 0 1,552 0 605 | 81 | 0 2 
129 || The Montana Power Co..................c0eeeeeeees 0 0| 14] 7 349,750 || 1,712,088 1,663 | 1,713,751 0 21,603 | » 211,257 74,651 | 1,406,240 4,336 66, 982 60,467 | 1,126,996 8,825 | 101,653 36,981 2,920} 75,050; 11,034) 1,198) 1,279 
NOG ee See ENE Oo in oss nisivs os dns cna cacee 6 61,970 | 29| 178,192|) 692,170 | 383,888 | 1,076,058 O|k 6,534] 158,213 12,055 | °899,256|\ w 18,450| 100/809 | d@ 744,955 (d) 7,603 19,758 7,681 || w 16,524 | 83,308; a2 11,105, (dé) | 334 
1SE eT IE ia a incdiss an ssw dn. 0h gunee css sims 2 612| 13} 105,610]) 717,997 27,394 | 745,391 0 5,043 89,354 | 397,828 | 253,166 69,563 69, 956 50,891 59,351 3,405 0 0} 21,787 | 37,103 9,810 | 93 54 
132 || Public Service Co. of Colorado...............0000005. L12| £114,507 | Li0| L42,975|| 514,904 30,864 | 545,768 0 5,422 72,230 60,358 | 407,758 9,958 81,468 | 103,291 194,612 8,541 O|k 9,888 5,472 | 109,303 | 18,528 | 6,327 | 340 
133 |] Salt River Valley Water Users’ Assn. ................. 1 10,000 8 70,950 || 168,004 | 281,047] 449,051 0 62,840 74,537 55,836 | 255,838 0 15,347 0} 141,391 0 0 99, 100 0 7,020 0 | 5) 368 
134 || Central Arizona Light & Power Co................... 2| 43,000} 0 0|| 162,320 17,927 | 180,247 0 0 26, 847 1,998 | 151,402, 4,115 28, 102 24, 696 83,043 2,380 1,827 7,239 915 | 26,072) 3,966 _3,966 | 118 | 189 
Teale Gee eile. iid issn s s'xcntineeksenencas 23 | 230,089 | 75 | 1,452,277 || 7,040,087 | 742,783 | 7,782,870 | 0} 118,618 | 651,042 | 3,632,945 | 3,380,265 || 106,422 | 365,874 | 986,143 | 1,005,393 |  30,754| 123,238| 162,441|| 47,618 338 461 | 34,524 54,524 7,741 2,566 
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6 50,270| 30 43,996 
2 5 1 384 

1 31,000 0 0 

| 80, 000 0 0 
0 0 1 | X 35,000 

| 50,000 0 0 

3 62, 800 0 0 
2 86, 500 2 1,200 
4 46, 238 | 1,200 

1 27,000 0 0 

3 16, 490 9 15,938 

| 50,000; 0 

133 | 7,919,148 | 164 586,472 
5 | 474,420 2| 237,000 
21 344,826 | u 27 | u 147,495 
5| 273,211 0 0 

5 30,270 11 94,911 
T3| 7 111,750 0 0 
3 89, 000 0 0 

| 71,500 4 27,320 
21 88,517 4 2,051 
2| 107,000 1 400 
24 69,459 | 13 7,135 
8 57,503 2 1, 400 

| 69, 000 0 0 
15 45,265 5 2,235 
3 68, 500 0 0 

n 1|n 3,000} u 6|u 127,838 
5 25,107 0 0 
7 37,713 5 4,930 
130 | 1,966,041 | 80 | 652,715 

| 

19} 94,439} 22| 287,500 
4} 273,450 0 0 

2 43,000} 10] 206,050 

2} 305,000 0 0 

2} 181,000 8 32,635 
35} 163,593 0 0 
8 83, 402 9 14,066 

1 | 72,500 2 24,630 

5 44,631 3 14,193 
0 0 1 130, 000 

1 | T 22,500 0 0 

3 19,570 | 23,600 

2 42,500 0 0 

| 81,500 0 0 
3} 28,228 0 0 
88 | 1,454,313 | 56 | 732,674 
9} 221,920] 17| 772,185 
0 0 | 1,440 
1 164, 699 6| 414,500 
2} 129,500 | 80, 320 

1 11, 300 0 0 

1 54,000 0 0 
18 14,608 0 0 
9 17,386 | 0 0 
51 | 613,413 | 25 | 1,268,445 
4} 206,336 0 0 
10} 86,648 0 0 
T 10 | T 191,768 0 0 
14| T 167,946 0 0 
9 96,940 0 0 
15 40,770 3 65,968 
1| 138,000} 0 0 
9| 96,876 0 | 0 
2 | 113,750 0 | 0 | 
29 | 69.003 5 15,000 | 
9} 54,515 0 | 0 
1} 99,241 0 | 0 
15 | T 52,082 0 0 
3 97, 400 2 1, 100 
| 606 7 49, 385 
5| 56,649 0 0 
4) 53,096 0 0 
8] 36,321} 2] —-488 
159 | 1,657,947 | 19] T3t, 98 
0 | 0} 1] 704,800 
0 | 0| 14] 7349,750 
6} 61,970] 29] 178,192 
2 | 612| 13 | 105,610 
L12 | L 114,507 | L10| L 42,975 
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356, 106 20,279 | 376, 385 387 6, 362 67, 400 85,721 | 216,515 | 67,251 52,847 179 856 | 
1,193 | 291,942 | 2937135 0 1/458 47) 636 33/883 | 210,158 23,721 | 138,621 3,150 0 7,151 
79,905 | 156,172 | 236,077 12, 435 694 16,614 28,799 | 177,535 2) 131 20,078 | 126,450 668 4,065 2) 664 9 
229,070 4,154 | 233/224 119,733 13,747 0| 99,744 199 24,448 0| 75,097 0 0 
74,907 | 153,768 | 228,675 0 925 4,491 0| 223,259 0 Old 798 (d) L 122,725 0 | 0 99,736 0 
193,141 4,150 | 197,291 0 (0) o 22,213 2,410| 172,668 0 42,053 40,700 59,116 30,799 0 0 0 
168,752 0| 1687752 0 1,322 19, 363 197| 147,870 || s 100 30,509 38,400 74/123 3,442 1,296 0 0 
166, 800 305 | 167,105 0 640 8390 0| 158,075 0 39/440 33/912 80,182 4° 541 0 0 0 
102, 295 53,197 | 155,492 619 6, 108 16, 667 0| 132,098 3,180| 32,624 24,910 60, 680 3,901 0 6, 803 2,748 
70,229 76,402 | 146,631 0 622 16,211 20,204 | 109,594 10, 440 19, 327 15,144 58,916 2,418 0 3,349 || 12,305 
113,414 10,892 | 124° 306 0 664 16,797 2'390 | 1047455 1,888 15,676 12,341 70,537 1,868 0 2'145 || a@ 2,266 
78,120 24,288 | 102° 408 0 1,469 9; 239 33 91,667 9,413 26,701 33,306 11,505 2; 066 0 8,676 4270 
31,628, 898 | 2,190,650 |33,819, 548 || 50,476 | 322,951 | 3,885,139 | 3,154,271 |20, 406,711 || 341,898 | 4,850,701 | 3,814,017 |14,777,996 | 653,913 | 1,502,244 | 465,942 || 279,618 
2,749,478 38 | 2,749,516 1,352 14,120 | 312,829] 451,925 | 1,969,290 19,419 | 318,686 | 248,397 | 1,203,557 33,588 | 129,576 16,067 || 17,163 
17494; 193 77,818 | 1,572,011 0 13,074| 223,446 87,549 | 1,247,942 13,563 | 406,530 | 260,638 | | 473.716 31/380 "079 58.036 9/528 
805, 884 2,320 | ° 808; 204 0 8.788 72,663 50,743 | "676,010 8,280 | 131,170| 162,731 | 238,210 13,394 83,692 38/533 6,756 
493,126 566 | 493,692 0 2/021 69,754 63,873 | 358,044 3/099 40,670 | 43,141 | 253,462 3,212 5,761 8,699 || (P) 
437,446 17,417 | 4547863 0 2) 417 39) 458 39,900 | 373,088 9° 265 74:711 (d) d 221,037 9,046 26,312 32,717 || a 5,573 
335, 763 46 | 335,809 0 2,216 45,463 18,368 | 269,762 6,061 50,932 50,453 | 151,272 2,906 633 7,505 5, 456 
291,884 | —2,941 | 2887943 0 1) 286 57.720 74,080 | 155,857 3) 464 14/391 15,656 | 118,281 1,935 30 2,100 || a 3,608 
256,255 6,985 | 263240 0 5) 264 36,254 18.782 | 202,940 6, 182 52'124 | d 120,745 (d) 6,940 7,489 9’ 460 7) 485 
259/617 0| 259617 0 1’ 200 37,980 20,615 | 199,822 4’ 302 50,892 35/816 | 92,379 6,27 0 10; 156 3/568 
186 | 836 38,290 | 225/126 0 17712 37,931 36,113 | 149,370 5,585 49/310 54,504 27,217 5,945 532 6,277 4’ 466 
219,729 1,158 | 220,887 4,010 2,274 23, 888 38,740 | 151,975 5,614 36, 331 19,930 87,052 3,048 0 0 5,104 
169,913 0| 169,913 0\o 15,063 14’ 420 0| 140,430 0 30/025 21; 635 84,739 3/280 751 0 0 
126,049 38,867 | 164,916 0 2,741 22) 289 16,014} 123,872 3,637 38) 369 40,601 32/791 2; 894 984 4,596 3,373 
162,882 82 | 162,964 0 49 22) 623 14| 140,278 0 31,835 16, 132 92;311 0 0 0 0 
126,608 26,764 | 153,372 0 2,481 25,315 | 125,576 0 0 0 0 0 0 0 0 0 
73,908 | . 49,725 |. 123,633 371 508 22,149 8,981 91,624 2,895 30,081 25,155 30, 341 2,726 0 426 3,248 
112/779 39 | 1127818 0 404 25,505 18.911 67,998 1/081 28) 677 24’ 660 9) 164 2) 288 | 0 2,128 17317 
8,302,350 | 257,174 | 8,559,524 5,733 75,618 | 1,089,687 | 1,070,184 | 6,318,302 | 92,447 | 1,384,734 | 1,140,194 | 3,115,529 | 128,859 | 259,839 | 196,700) 76,645 
| | | 
_ SRGU) | SHOOTS Eo... | ices cen: bene Oca cae 9 ae ov we a i en 0 ce es eee 
1,362,696 | 860,143 | 2,222'839 54,574 11,841 | 377,466 | 165,137 | 1,613,821 0 | 283,255 | 279,524 | 1,030,975 19,002 1,065 0 
877,528 | 1,041,127 | 1,918,655 0} | 3,131 | x 157,110 | x 5,847 | 1,752,567 (wo) 221/218 | 264,505 | °928,815 15,830 | 301,776 | s 20,423 |}  (w) 
840,835 | °345.728 | 1,186,563 0 27513 | 2077182] 115,940] '860,928 28,531 | 102,998 75,542 | 618,698 8) 294 0 26,865 || 24, 867 
1,149,713 | —59,010 | 1,090, 703 0 6,661 | 121,485 18,175 | 944/382 (f) f 218,689 | 240,483 | 365,525 27)047 92,638 ) 
977,739 | —98,693 | 879,046 34,163 | & 8,451] 106,829 31,236 | 698, 367 f 165,497} 172,026} 327,899 4,253 0 28, 692 ~ 
481/378 27289 | 483.667 0|o 5,653 84° 789 185 | 393,040 27,607 |° 149°367| 133,064 46,450 | 2 33/987| & 2,565 0 || a 11,498 
403,320 127624 | 415,944 4,027 5970 65,455 15,836 | 324/656 11.568 87,533 60,592 | 141/787 57124 0 18,052 8.208 
386,573 29,289 | 415/862 5,453 39°748 | 202,219 | 168,442 |! w» 2/225 18,327 24,946 | 117,483 1) 463 0 3,998 || w 1/848 
244,980 19,880 | 264,860 0 2; 499 59,814| 119,025 83,522 0 37,869 25,715 14; 807 792 0 4’ 339 0 
132,784 | 126,884] 259,668 0 9 4,644} 255,015 0 0 0 0 0 0 0 0 
59} 251,955 | 252/014 0 1,505 16,370 13,412 | 220,727 594 36,519 | y 48,672 | = 120,115 2,879 11,448 500 430 
136, 806 63,592 | 200,398 0 17118 27,139 26,336 | 145,805 0 38) 604 27,493 77,531 2317 0 0 0 
191,162 4'953 | 196,115 8,027 3/190 26,253 7| 158,638 2,401 30/892 24/960 94’ 766 2) 469 0 3,150 1,716 
176,531 0| 176,531 0 21;954 4,308 | 150,269 8. 403 42) 479 32,941 56,771 5,769 0 3,906 5,077 
105, 391 3,201 | 108,592 0 6,244 | 19,799 16,743 65,806 0 18,785 8,858 35,035 1,004 0 2,124 0 
7,467 495 | 2,603,962 |10,071,457 | 100,791 64,238 | 1,336,037 | 989,421 | 7,580,970 || 81,329 | 1,452,032 | 1,419,321 | 3,976,657 | 130,090 | 409,492 | 112,049 | 53,644 
4,874,126 | —128,068 | 4,746,058 0| 252,041 | 402,206 | 2,615,342 | 1,476,469 3,964 10,919 3,376 | 1,456,915 164 0 1,131 3,078 
1240 | 2,0047949 | 270067189 0 0} 201/155 0 | 1,805,034 |} 100,148 | 378.137 | 309,787 | (916,922 31,621 48,900 19,519 || 95,427 
2,480/728 | ' 263,259 | 2,743,987 1,017 5,649 | 373,013 | 1,082,936 | 1,281,372 34°315 | 142,183 | 116,828) 980,344 7,70 0 0}) 31,854 
537,632 34°380 | °572,012 0 6, 168 50,734 | °132,374| 382,736 0 79/341 | y 62,331 | = 170,626 8596 34,833 | & 27,009 0 
(m) 370,769 | 370,769 33,835 1,949 38) 388 0| 296597 0 62,870 28.79 200, 330 3; 087 O\k 1,516 0 
253,559 0} 253,559 0 0 0| o 253,559 0 0 0 0 0 0 0 0 0 
17260 | 249,632 | 2507892 0 1,063 38, 003 22/479 | 189,347 3,979 37, 900 41,234 | < 103,666 2,568 0 0 1,757 
23'787 | 175.027| 198.814 0 920 31,496 4,366 | 162,032. 28) 458 39 286 2: 897 0 ) 0 
“8,172, 332 | 2,969,948 |11,142, 280 34,852 | 267,790 | 1,134,995 | 4,111,056 | 5,593,587 || 142,400 | 739,808 | 601,636 | 3,920,194 | 56,635 83,733 49,175 || 132,116 
771,476 14,274 | 785,750 0 3,740 79, 485 24,186 | 678,339 3,050 | 114,290} 196,448| 309,126 4,806 4,894 45,725 1,945 
679,789 | 104,757 | 784,546 0 2: 967 47°977 | 438°344.| 295°258 || w 4'439 23) 436 18,434 241,618 7,331 0 Ol w 4;106 
769; 467 2,058 | 771,525 72 7,909 57,800 15.864 | 689/880 (f) f 75,702 63.824 | 536,914 2) 497 0 10,943 ) 
672,731 20,936 | 693.667 0|& 6,087| 103,813 12,620 | 571,147 22,832 92,366 | 101,762} 308,158 8,488 11,932 25,609 || 10,472 
580,222 23,633 | 603,855 0 (2) o 129; 236 82,069 | 3927550} w 8,807 68,510 74,571 | 190,249 7,220 16,681 26,512 |) ew 11,130 
147,473 | 377,282 | 524,755 0 6,582 83,969 73,019 | 361,185 7,447 44 709 56,965 | 228,985 | 2 18,289 4,790 0] 10,869 
508,685 0| 508,685 34,439 4931 43,704 | 101,634 | 323,977 65,360 | 104.751 | 115,812 12,540 0 25,514 0 
439/33] 58,522} 497.853 0 0} 101,509 20,438 | 375.906 2,977 62,628 90,003 | = 183,094 6,835 5,070 25,299 2,825 
355, 866 0| 355,866 0 3,684 38) 156 0| 3147026 354 75,073 | ~ 135,779 44° 294 7,054 26,484 24'988 246 
301/190 35,350 | 336,540 0 24'019 63,146 20,638 | 228,737 8, 228 47) 454 69,000 92) 316 2559 9° 180 5, 898 
260,272 60,606 | 320,878 0 5,643 40 , 367 19,699 | 255,169 414 53,088 90, 470 90, 093 4,093 9,211 7,800 368 
277,114 35,453 | 312,567 0 2) 887 38982 30/024 | 240,674 1,894 52,406 30,430 | 146,362 3,017 706 5/859 1,340 
277,778 8.637 | 286,415 0 9/539 45201 77,538 | 154.137 1/320 38/515 34,104 70,875 1/873 22 7) 428 895 
243/094 39,822 | 282/916 0 2) 239 33,784 20,873 | 226,020 3628 47/611 87,473 56,714 2°792 0 27'802 2,538 
150, 366 13,985 | 164,351 0 633 133521 94° 668 55,529 629 7,915 57685 37,473 518 0 3/309 910 
154,727 2,598 | 157,325 4,157 1,399 16, 467 11,838 | 123,464 2,721 22,988 25,010 59, 359 1,048 0 12,338 1,578 
148543 38| 148/581 0 343 9093 3'934} 135/211 328 1984 3°817| 128,949 76 0 57 236 
291329 | 73,553 | 102,882 0 3,889 | 12,450 10; 806 75,737 2,347 14° 879 22,107 27,205 1,774 0 7,425 2,601 
6,767,453 | 871,504 | 7,638,957 38, 668 86,491 | 958,600 | 1,058,192 | 5,496,946 71,415 | 908,914 | 1,210,633 | 2,867,596 92,810 | 79,790 | 265,788 | 57,957 
cecal: 0 | 3,072,604 0 17,176 18,604 | 3,030,219 6,605 0 3,210 1,843 0 0 0 1,552 0 
1712,088 1,663 | 1,713,751 0 21,603 | » 211,257 74,651 | 1,406,240 4336 66,982 60,467 | 1,126,996 8,825 | 101,653 36,981 2,920 
692,170 | 383.888 | 1,076,058 0|k 6,534| 158°213 127055 | °899°256|| w 18,450] 100,809 | @ 744,955 (d) 7,603 19,758 7,681 || w 16,524 
717,997 27,394 | °745,391 0 5,043 89,354 |  397°828| 253,166 69,563 69,956 50,891 59,351 3) 405 0 0} 21,787 
514,904 30,864 | 545/768 0 5,422 72) 230 60,358 | 407,758 9,958 81,468 | 103,291 | 194,612 8,541 0|& 9,888 5) 472 
ren nna! 987471 = 440.05) 0 62,840 74,537 55,836 | 255,838 0 15,347 0| 141,391 0 0 99, 100 0 
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and municipal uses. 
Municipal — power. (168) 
Station service. 


Includes companies’ share of: 
Line 33— Deepwater plant 
(35) Stanton; (42) Ohio 
Power share of Windsor and 
30,000 kw. allocated to West 
Penn Power. (106) 380 gene- 
rated for Alabama Power and 
purchased from same at 
regular contract rate. 


Line 14— Company rating. 
(40) Limited to 47,000 by 
boiler capacity. (47) Includes 
51,000 reduced to 28,000 in 
steam heating season by 
boiler requirements. (51) 
Generatingcapability | 13,480. 
(55) Includes 1,500 steam, 
280 hydro scheduled for re- 
tirement in 1941], (83) Leased. 
(94) Boiler capacity 85,000. 


Line 6! — Sewage disposal 
plants and pumping stations. 
(80) Includes 14,514 used by 
water department and 66 for 
free service. (92) Ice. 


(107) To TVA. 
Interdepartmental. 


Included in sales. 


Line 1 — Includes two com- 
bination plants. (24) Pur- 
chased steam. (47) One com- 
bination plant; total 19. 
(70) Includes three plants 
with 18,160 capacity leased 
to others. (83) Two plants of 
36,000 not to be completed 
until spring of 1941. 


Company use and losses com- 
bined. Line 26— Trans- 
mission losses and substation 
uses. 


Lines 19, 34 — Farm service 
only. (27, 33, 36, 42, 94, 111, 
114, 130, 159 Farm. (31) 
Special agricultural rates. 
(43) Other non-separable 
rural service included with 
domestic and commercial. 
(88) No distinctly rural 
rates. 


Line 88— Col. 12, Includes 
13,341 frequency changer 
operation; col. 13, “ firm peak 
service ” to Potomac Electric 
Power. (154) Pacific Gas & 
Electric at transformers. 


Commercial. 

Industrial. 

Estimated figures. 

Ou: out of leased plants. 


Includes affiliated or sub- 
sidiary companies: Line | — 
New England Power and 
Massachusetts Utilities Assoc. 
(19) Includes Canadian Ni- 
agara Power. (23) Includes 
West Penn Power, on- 
ongahela West Penn Public 
Service, Potomac Edison. 
(29) Includes Pennsylvania 
Electric, Erie Lighting, Solar 
Electric, Logan Light, Heat 
& Power, Associated Mary- 
land Electric Power, Clarion 
River Power, Youghiogheny 
Hydro-Electric. (41) In- 
cludes Commonwealth Edi- 
son, Public Service of North- 
ern Illinois, Western United 
Gas & Electric, Illinois 
Northern Utilities, Chicago 
District Electric Generating 


wat, /7: u, «J 
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iy iv 4 tua @ vu vy Vimys ti eva 77 Vs4,VUVe y pal ad ot Ba 1a a4 tye ; wm vw dmy7vy bViyt Vw SUV, tev wey bby lium mee y VV iV, tsw 142,270 wt, 4/7) VV, «& 97 
i14 | es PN C0 ROMER, oi oss ceassccsscaceucees sods 9 96, 940 0 0 580,222 23 , 633 603,855 0 (v) v 129,236 82,069 392,550 || w 8,807 68,510 74,571 190, 249 7, 220 16,681 26, 512 |} w 11,130 | 104,195 21,096 2,889 | 2,134 
115 | Arkansas Power & Light Co...................0c000: 15 40,770 3 65,968 147, 473 377 , 282 524,755 0 6,582 83, 969 73,019 361,185 7,447 44,709 56,965 228,985 | 2 18,289 4,790 0 10, 869 59,421 17, 250 806 | 1,610 
116 || New Orleans Public Service Inc....................-- 1 138, 000 0 0 508,685 0 508 , 685 34,439 4,931 43, 704 101 , 634 323,977 0 65, 360 104, 751 115, 812 12,540 0 25,514 0 96,780 14,735 1, 330 | 590 | 
017 0 Teams Baeceric Service Co....... 2... cece e cesses 9 96, 876 0 0 439,331 58,522 497 , 853 0 0 101, 509 20, 438 375,906 2,977 62,628 | y 90, 003 | x 183, 094 6,835 5,070 25,299 2,825 78,798 | y 13,361 | = 1,290 | 862 | 
118 || Dallas Power & Light Co..............0...cce eee eeee 2} 113,750 0 0|} 355,866 0| 355,866 0 3,684 38, 156 0| 314,026 354 75,073 | 135,779 44,294 7,054 26, 484 24, 988 246 | 81,107 9, 232 993 | 432 | 
519 § Comeral Power and Light Co............2..60002...-- 29 69, 003 5 15,000 301,190 35, 350 336,540 0 24,019 63, 146 20 , 638 228 , 737 8,228 47,454 69,000 92)316 7 559 0 9,180 5,898 55,564 19, 104 | 1,070 | 397 
120 || Southwestern Gas and Electric Co.................... 9 54,515 0 0 260,272 60, 606 320, 878 0 5,643 40 , 367 19,699 255, 169 414 53,088 90, 470 90 , 093 4,093 9,211 7,800 368 66, 236 15,097 100 | 462 | 
121 || Public Service Co. of Oklahoma...................... 11 99,241 0 0 277,114 35,453 312,567 0 2,887 38 , 982 30,024 240,674 1,894 52,406 30, 430 146, 362 3,017 706 5,859 1,340 62,948 | 11,260 1,986 | 369 | 
Ee Ce Pr Oee, BG CIID OM iin os cccieeseiene ne ceadinnscces 15 | T 52,082 0 0 277,778 8 637 286,415 0 9,539 45,201 77 , 538 154, 137 1,320 38,515 34,104 70,875 1,873 22 7,428 895 39,180 11,217 997 | 875 | 
123 || San Antonio Public Service Co..................0005- 3 97 , 400 2 1,100 243,094 39,822 282,916 0 2,239 33,784 20, 873 226,020 3,628 47,611 87,473 56,714 2,792 | 0 27,802 2,538 67,041 | 11,428 218 | 305 | 
124 || Lower Colorado River Authority ..................... I 606 7 49,385 150, 366 13, 985 (64,351 0 633 13,521 94,668 55,529 629 7,915 5,685 37,473 518 0 3,309 910 6,963 | 2,005 77 | 50 | 
ee er INE Shs BOG a odoin xe as denied en abn ecan 5 56,649 0 0 154,727 2,598 157,325 4,157 1,399 16, 467 11,838 123, 464 2,721 22,988 25,010 59, 359 1,048 0 12,338 1,578 21,213 | 3, 428 | 111 121 | 
126 || Panhandle Power & Light Co....................000 4 53,096 0 0 148,543 38 148,581 0 343 9,093 3,934 135,211 328 1,984 3,817 128,949 76 0 57 236 2,829 1,157 | 43 14 | 
127 || Southwestern Public Service Co. (D).................. 8 36,321 2 488 29, 329 73,553 | 102,882 0 3, 889 12,450 10,806 75,737 2,347 14,879 22,107 27,205 1,774 0 7,425 2,601 18,627 | 4,419 | 1,676 39 | 

BOE INE, bo vide cea de kee 4 S82 159 | 1,657,947 19 131,941 || 6,767,453 871,504 | 7,638,957 38, 668 86,491 958,660 | 1,058,192 | 5,496,946 74,415 908,914 | 1,210,633 | 2,867,596 92,810 79,790 265, 788 7,957 \1,131,787 | 220,876 | 21,748 HT, 876 | 
Rocky Mountain States | 
128 || Bureau of Reclamation, Boulder Dam................. 0 0 I 704,800 || 3,072,604 0 | 3,072,604 0 17,176 18,604 | 3,030,219 6,605 0 3,210 1,843 0 0 0 1,552 0 605 81 | 0 2 | 
+ A ek hg gd © ee ee one 0 0 14. | 7 349,750 || 1,712,088 1,663 | 1,713,751 0 21,603 | » 211,257 74,651 | 1, 406, 240 4, 336 66, 982 60,467 | 1,126,996 8,825 101,653 36,981 2,920 75,050 11,034 | 1,198 | 1,279 | 
ee LS SL ee eee renner are 6 61,970 29 178,192 692,170 383,888 | | 076, 058 O|k 6,534 158,213 12,055 "899° 256 || w 18,450 100,809 | d 744,955 (d) 7,603 19,758 7,681 || w 16,524 83,308 | d 11,105 (d) 334 | 
See ND NT Noid his inci ox sin ln icitiinmiermn sagas sia ae asinine 2 612 13 105,610 717,997 27 ,394 "745, 391 0 5,043 89, 354 397 , 828 253. 166 69,563 69, 956 50,891 59,351 3,405 0 0 21,787 37,103 9,810 93 54 | 
132 || Public Service Co. of Colorado..................0.0-. L12 | £114,507 | 210} L£ 42,975 514,904 30, 864 545,768 0 5,422 72,230 60, 358 407,758 9,958 81, 468 103,291 194,612 8,541 0; k 9,888 5,472 | 109,303 18,528 | 6,327 | 340 
133 |] Sale River Valley Water Users’ Assn.................. 1 10,000 8 70,950 168, 004 281,047 449 051 0 62,840 74,537 55, 836 255, 838 0 15,347 0 141,391 0 0 99, 100 0 7,020 | 07 5 | 368 | 
134 || Central Arizona Light & Power Co................... 2 43,000 0 0 162,320 17,927 180,247 0 0 26, 847, 1,998 151,402. 4,115 28, 102 24,696 83,043 2,380 1,827 7,239 915 26,072 | 3,966 | 118 | 189 
NI ie ia wis. ac ae eee nan sem 23 230,089 75 | 1,452,277 || 7,040,087 742,783 | 7,782,870 0 118,618 651,042 | 3,632,945 | 3,380,265 106, 422 365, 874 986,143 | 1,605,393 30,754 123,238 162,441 47,618 | 338, 461 54,524 | 7741) 2,566 
Pacific States 
195: 3 Paste Gae and Ehecrem@On.........02 56. ieee si. e es 10 479,625 49 882,441 || 4,689,287 | 1,368,987 | 6,058,274 2,708 68,410 | 1,315,204 256,659 | 4,415,293 927,814 508,722 638,782 | 2,051,188 72,994 205 , 856 9,937 || 211,931 | 571,857 | 141,465 | 4, 306 583 
136 || Southern California Edison Co., Ltd.................. L 4} £399,000 | £24 | £576,020 || 3,590,755 63,641 | 3,654,396 0 0 723,215 397 ,888 | 2,533,293 421,101 357 , 666 245,663 | 1,127,263 43,309 228,723 109, 568 43,018 | 433,195 61,816 24,537 4,900 
137 |] City of Los Angeles, Dept. of Water & Power.......... 3 187,500 6 440,605 || 1,884,172 9,895 | 1,894,067 0 11,111 286, 801 54,196 | 1,541,959 0 390,414 802, 893 269, 291 63,950 0 15,411 0 | 2409,098 | a 91,927 | a 2,260 | a 1,024 
138 || Puget Sound Power & Light Co,...................4. 3 94,500 12 193,190 || 1,202,704 42,922 | 1,245,626 0 13,851 272,240 33,619 925,916 11,808 254,224 245,250 352,004 5,582 39 695 17,353 1 | 179,759 23,997 615 271 
139 || The Washington Water Power Co.................... 0 0 12 203,534 || 1,112,013 104,258 | 1,216,271 0 41,064 169, 060 177,299 828,848 14,222 138, 349 119,938 506,051 6,673 39 , 534 ry 081 11,828 61,421 | 10,191 568 93 
140 |] Portland General Electric Co.................0.0005: 3 90, 000 7 93,465 546,585 296, 372 842,957 0 2,314 133,925 7,024 699 694 52,752 133,780 126, 684 298 , 875 13,449 48 543 25,611 40,973 83, 986 14, 232 301 1,151 
141 || The California Oregon Power Co..................0.. 1 15,000 12 100, 080 624,475 18,594 643,069 0 4,191 91,114 372,859 174,905 12,328 62,462 32,127 65,810 1,595 0 583 3, 438 27, 204 6,778 | 102 85 
142 || City of Seattle, Dept. of Lighting..................... I 30,000 4 219, 256 592,683 17 592,700 0 15,548 104, 273 113,155 359,724 0 137,060 |. 70,283 84,737 18, 403 25, 233 24,008 0 80,150 8,786 | 3,050 | 1,196 
143 || Hetch Hetchy Pwr. & Util. Engr. Bureau.............. 0 0 2 83,000 528,727 0 528,727 0 1,283 33, 838 493, 606 0 0 0 0 0 0 0 0 0 0 0 0 0 
144 || Northwestern Electric Co...............020ceeeeeeees 2 42,500 | 9,600 253, 860 248, 271 502, 131 0 1,128 62,845 82, 136 356,022 0 61,831 | y 60,067 | = 227,323 1,463 0 5,338 0 43,439 | y 5,905 | x 586 649 
145 |) City of Tacoma, Dept. of Public Utilities.............. 2 34,000 3 114,000 432,449 68,959 501, 408 0 1,484 76,615 11,914 411,395 0 73,589 41,950 272,139 7,264 483 15,970 0 33,685 3,929 982 | 270 
146 || The Nevada-California Electric Corp... .............. 2 8,135 8 48,875 240, 365 179,039 419,404 || H 165 7,759 108 , 329 69, 485 233,666 47,491 34,247 | d 145, 298 (d) 912 O|k 5,718 1,455 28,236 | d 6,156; (d) | 61 
147. || Bonneville Power Administration..................... 0 0 1 140, 400 374,176 440 374,616 0 0 20,057 259 , 393 95, 166 0 0 0 95,166 0 a. 0 0 0 0 | 2 0 
148 || San Diego Gas & Electric Co.................00000e- 1 99,000 0 0 290, 946 35,014 325, 960 0 3, 860 40,958 2,092 279,050 44,620 56,478 61, 835 86, 930 6,654 15,054 7,479 17,054 69,722 14,570 148 | 131 
149 || Pacific Power & Light Co....................00 ee ees 1 10,000 10 21,967 156,758 165, 125 321, 883 0 4,799 65,643 20,929 230,512 15,920 82,439 124, 168 0 3,383 1,708 2,894 17, 268 54,076 14,784 0 | 207 
150 f Inland Power & Light Co................ccccceececes 0 0 2 45,800 227 ,045 8,060 235,105 0 0 406 234,699 0 0 0 0 0 0 0 0 0 0 0 0 | 0 
151 |} Mountain States Power Co..................0 cece L 16 15,111 7 6, 686 59,791 154,395 214, 186 0;k 3,031 32,771 7,674 170,710 746 69, 011 25,961 72,089 2,903 0 0 284 50, 668 8,990 2,835 70 
152 |) Turlock-Modesto Irrigation Districts.................. 1 1,000 2 31,000 177, 453 1,510 178 , 963 0 15,014 19,650 68 , 589 75,710 (P) (P) (P) (P) (P) (P) P 75,710 (P) (P) (P) (P) | P19,780 
53 § PUD Ne. &, Comite Co, Wash ......... cd ccc kis cce 1 27,000 0 0 169,521 —4,164 165, 357 0 1,134 7,576 366 156, 281 (f) f 5,630 3,398 146, 383 296 Ok 574 (f) | f 4,682 | 461 | 120 33 
154 ¥ Merced Irrigation District...................2220005. 0 0 1 | X 31,250 128, 530 0 128, 530 0 0 0 | x 128,530 0 ps 0 0 0 0 0 0 0) 0) 0 0 0 
155 || East Bay Municipal Utility District.................. 0 0 1 15,000 104,003 0 104, 003 0 0 0 104, 003 0 0 0 0 0 0 0 0 0 0 0 | 0; #3;z2@ 
er OI rip sis sso cscnn eskeeewes 51 | 1,532,371 | 164 | 3,256,169 ||17, 386,298 | 2,761,335 (20,147,633 2,873 195,981 | 3,564,520 7" 2,896,115 (13,488,144 || 1,548,802 2,365,902 | 2,744,297 | 5,655,249 248, 830 604 , 829 | 320,235 || 347,250 (2,131,178 | 413,987 40,412 | 30,504 
Canada | 
156 {| Hydro-Electric Power Commission - ag Bis eas 1 | 25,000 | 45 | woe PR SRR,” RA §f ere ere a ee ee eee ees Pee te ee ee ee ee ee eS eee PREECE CEM Hee Pere Peas ree 
157. || Shawinigan Water & Power Co. & Subs. (D)........... 0 | 0; 20) X 876,000 || 4,540,015 | 1,359,590 | 5,899,605 0 24,199 397 , 139 801,994 | 4,676,273 5,487 73,722 167,892 | 3,211,225 4,698 by rr Q1,196,551 17,607 | 95,280 23,997 45 337 
158 || Montreal Light, Heat & Power Cons. & Subs. (D)...... 1 20,000 | 5 586,020 || 3,004, 133 988,917 | 3,993,050 || H 48,505 | 0 195,548 | 1,363,664 | 2,385,333 2,062 | 150,027 192,822 | 1,890,448 16, 456 133,518 0 2,427 | 226,392 36, 450 5,963 24 
Bee se EER ii chit Ou ncn ke vb cue eee ncesa iste 1 | 6,750) 17 534,608 || 3,075,088 3,004 | 3,078,092 0 0 42,277 | 1,679,272 | 1,356,543 | w 1,038 | 12,607 | y 9,659 | =1,324,560 1,391 3586 | ne 6S ar w 2,944) 19,132) y 4,187 |< 274 130 
SG <B Bamiany Teme Ca, Bibi onic ices ceccisenadsusses 07 0 | 1 | 420,000 || 2,445,446 199,734 | 2,645,180 0 0 31,750 776,327 | 1,837,103 0 | 0 0 | 1,837,103 0 0 | 0 0 0 - 0 
161 § Aluminum Power Co., Led... .......2000esecccceeess 0 0 | 1 200,000 || 1,631,294 0 | 1,631,294 0 0 45,045 99,586 | 1,486,663 0 186 6 | 0 0 0 | 1,486,471 0 17 1 0 1 
Ue ae NE ai nc divcsies beabewets eens 1 | X 12,000 | 3 | X 251,100 776,465 7,019 783,484 0 0 84,013 39, 329 660, 142 0 108 , 006 47,131 273,112 1,742 32,709 Ba 197, - 0; 25,030 5,172 | 1,590 28 
163 || Canada Northern Power Corp., Ltd................... 0 07 9 94,375 477,522 265, 308 742,830 0 8,784 49,359 0 684 , 687 0 33,319 24,673 625,075 1,620 0" 0, 21,487 4,336 59 18 
164 || Abitibi Power & Paper Co., Ltd. and Subs. (D) (g)..... 3 | Bea hicks 98 000 735,629 0 FEE PB -séstecens | cocuciida: Dy he eaa TA camaeie Eh cutie ca Eines weve. Es cba d Gis ce eee Be eee 0 axtaccucie I csacetace Maeno boas ore eee 
165 || City of Winnipeg Hydro-Electric System.............. 1 T 11,000 | 2 111,000 584,568 19 584,587 0 (t) 84,292 7,665 492,630 0 205, 103 29,537 | U242,316 15,674 0 0 0 41,755 2,377 3, 687 6 
166 || British Columbia Elec. Railway Co., Ltd. (M)......... 1 | X 17,500 | 5 | X 211,325 537,674 0 537,674 82,247 9,708 85,773 9,079 350, 867 (f) f 97,251 68 , 376 173,036 12,204 0 0 (f) | f 96,925 15,927 2,804 19 
167 || Great Lakes Power Co., Ltd........ccccccccccccesees 0 0 4 54,200 331,568 0 331,568 901 0 17,620 22,997 290,050 61 344 211 289 , 392 . 42 0 0 123 450 149 16 3 
168 || Southern Canada Power Co., Ltd..................... 0 0 5 43,865 177,018 63,754 240,772 0;72 1,288 36,704 49,596 153,184 1,055 19,733 11,226 102,626 3,582 0 14,962 1,673 23, 286 4,545 544 | 121 
169 || Ottawa Light Heat & Power Co., Ltd................. 1 4,000 2 12,200 90,325 133,821 224, 146 0 OF .-5 ehsnebaes 453 223,693 0 85, 129 | d 98,717 (d) 620 12,461 26,766 0 24,388 | d 4,513 (d) 250 
170 || The Nova Scotia Power Commission... ............... 4.Z 374,14.) Z 76,350 216,305 775 217,080 0 0 10,629 42,158 164, 293 (f) f 1,768 (f) 162,430 95 0 0 (f) f 4,685 (f) i 5 
ee ee ey 5 | X 13,077 | 3 | X 53,000 157,849 3,325 161,174 0 973 23,878 99 872 36,451 447 5,232 10, 359 18,931 1,482 0 0 353 10, 133 5,550 35 | 105 
172 || East Kootenay Power Co., Ltd..................0005- 1 10,000 2 17,000 104, 231 4,124 108, 355 0 1,591 12,131 125 94,508 0 33 0 0 0 0 94,475 0 69 0 0 | 14 
I CNR os tip iickd toedeeiveeowatiwsacey 16 94,701 | 93 | 3,541,043 118,149,501 | 3,029,390 21,178,891 131,653 46,543 | 1,116,158 | 4,992,117 |14,892,420 10,150 792,460 660,609 10,150,254 59, 606 198,972 | 3,020,369 25,127 | 589,029 | 107,204 15,032 | 1,061 
Mexico | 
173 || The Mexican Lt. & Pwr. Co., Ltd. and Subs. (D)...... 2) 32,240 =15| 211,873 |} 1,119,657 28,796 | 1,148,453 0 21,389 | 371,942 0} 755,122 1,515 | 101,897 49 047 4,353 13,934 | 80,855 | 503,521 127 | 217,570} 56,648 49| 9,032 
Railways and Railroads | 
174 |! Board of Transportation N.Y. _ — eee Seca 3 610,000 | 0 0 || 1,815,098 484,929 | 2,300,027 SUMMARY OF GENERATOR RATING AND OUTPUT OF LARGE UTILITY SYSTEMS 
175 || The Pennsylvania Railroad. . Pens 0 | 0" 0 0 0 1G 1,204,407 G 1,204,407 Number of Generating Plants and Generator Rating Energy Ree’d by Purch. Output Gen. 
SO BB ite Oe oid wicked ob Os asec crue cnwes 0 | 0. 0 0 0 591 545 591 545 No. Cos. All Plants -——Fuel Plants———. ——Hydro Plants—— Sean (Net) or Interchange and Purch. 
177 || Philadelphia Transportation Co................0.000: 0 | 0 0 0 0 325, 533 325, 533 Region or System Number Rating, Kw. Number Rating, Kw. Number Rating, Kw. Thous. Kw.-Hr. Thous. Kw.-Hr. Thous. Kw.-Hr. 
178 | New York Central Railroad Co..............cccceees 0 | 0 0 0 0 253, 862 253, 862 United States Raia ideas 155 1,717 35,584,122 810 24,858,949 907 10,725,173 130 , 933, 103 17,253, 166 148 , 186, 269 
| New England.......... 18 203 2,553,973 47 1,743, 337 156 810, 636 8,152,190 1,870, 538 10,022,728 
179 || Boston Elevated Railway Co..................0ee eee 2 180,000 0 0 226, 206 4,205 230,411 Middle Atlantic........ 22 296 9,576,134 128 7,742,290 168 1,833,844 36,016,000 2,985,272 39,001,272 
180 || New York, New Haven & Hartford R. R. Co.......... 1 43,000 | 0 0 104,732 74, 795 179) 527 East North Central..... 28 297 8,505,620 133 7,919, 148 164 586,472 31,628, 898 2,190,650 33,819,548 
181 || Norfolk & Western Railway Co..................6--- 3 | 41,885 | 0 0 97,014 43, 183 140, 197 West North Central. ... 17 210 2,618,756 130 1,966,041 80 652,715 8, 302, 350 257,174 8,559,524 
182 Sc. Louss Public Service Oo... occ ee dic caececss 0 | 07 0 0 0 129/576 129: ,576 South Atlantic (g)...... 16 144 2, 186, 987 88 1,454, 313 56 732,674 7,467,495 2,603,962 10,071,457 
183 || The Virginian Railway Co..............002. ecb esses 1, 40,000; 0 0} 120,869 0| 120,869 East South Central..... 8 76 1,881,858 51 613,413 25 1, 268, 445 8,172, 332 2,969, 948 11, 142,280 
, | West South Central..... 18 178 1,789, 888 159 1,657,947 19 131,941 6,767,453 871,504 7,638,957 
184 || Pacific Electric Railway Co.............0.00c ese eees 0 | 0) 0) 0 0 117,352 117,352 ye og eee 7 98 1,682, 366 23 230,089 75 1,452,277 7,040, 087 742,783 7,782,870 
185 § Twin Gey Rapid Teammt Co..................3605.5, 1 | 74,000 L2) L 16,000 80,923 | B 35, 593 116, 516 Eee 21 215 4,788,540 51 1,532, 371 164 3, 256, 169 17, 386, 298 2,761, 335 20, 147, 633 
186 | Chicago, Milwaukee, St. Paul & Pacific R. R. Co....... 0 | 0 0 0 0 115, 091 | 115, , 091 a NG ais iNet eaercahaa 7 = 3,635,744 16 94, — = eno were ae 21, ee 
since aero seirnactaniegiais | cient a ET ee ee 32, 1 11,87. ,119,6 ’ , 148, 
i Totals for railways and railroads................. 11 | 988 , 885 2 | 16,000 || 2,444,842 | 3,380,071 | 5,824,913 Railways and Railroads... 988 , 885 16,000 2,444, 842 3,380,071 5,824,913 
| 10 | 86,648 | 0 | 0 679,789 | 104,757 784,546 0 2,967 | 47,977 438,343 95, 250 | wo 4, F358 "a3 " Tore 7 PT Te - 
| r10| 7191:768| 0 | 0| 7697467| 27058] 771/525)  72| 7,909} 57;800| 15/864 | 689,880] (fF) | ¢ 75"702|  63,824| 536,914] 2:47;  o| 10,931 GQ) 


f¢77.197| 14.275) 539) 104) 92,1151 112 |Jz Industrial. 
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‘ 
10 86,648 | 0 0 || 679,789 | 104,757 | 784,546 2,967 | 47,977 | 438,342 IS 258 a a, a3 wb. 5 rore PT eye "et nae , 
| 710 | T191,768| 0 0|| 769/467 | 2,058 | 771,525 7,909 37 , 800 15,864 | 689,880 (f) 75,702 63,824 | 536,914 2,497 0 10,943 ) f 77,197 \ 14,275 539 | 104} 92,115} 112 [Js Industrial. 
| 14} 7 167,946] 0 0|| 672,731 20,936 | 693,667 k 6,087 | 103,813 12,620 | 571,147 22,832 92,366 | 101,762}; 308,158 8, 488 11,932 25,609 |} 10,472 | 123,246| 24,959 6,426 1,897 | 167,000 |} 113 
9 96,940 0 0 || 580,222 23,633 | 603,855 (2) v 129,236 82,069 | 392,550) w 8,807 68,510 74,571 | 190,249 7,220 16,681 26,512 || w 11,130 | 104,195 | 21,096 2,889 2,134] 141,4447 114 Il y Estimated figures. 
15 40,770 3 65,968 |} 147,473 | 377,282 | 524,755 6,582 83,969 73,019 | 361,185 7,447 44,709 56,965 | 228,985 | 2 18,289 4,790 0} 10,869} 59,421) 17,250 806 1,610 | 89,956 }} 115 
1} 138,000 0 0 || 508,685 0| 508,685 4,931 43,704 | 101,634 | 323,977 0 65,360 | 104,751 | 115,812 12,540 0 25,514 0| 96,780} 14,735 1,330 590 | 113,435 | 116 |]B Output of leased plants. 
9 96876 0 0] 4397331 58,522 | 497/853 0| 101,509 20,438 | 375,906 2,977 62,628 | y 90,003 | = 183,094 6, 835 5,070 25,299 2,825 | 78,798 | y 13,361 |= 1,290 862 | 97,136 || 117 
2! 113°750 0 | 0!) 355/866 0| 355/866 3,684 38, 156 0| 314,026 354 75,073 | 135,779 44,294 7,054 | 26,484 24,988 246 | 81,107 9, 232 993 432 | 92,010] 118 lp Includes affiliated or sub- 
| 29} 69,003 5| 15,000 |} 301,190 35,350 | 336, 540 24,019 63, 146 20,638 | 228,737 8, 228 47,454 69; 000 92,316 2;559 9, 180 5,898 | 55,564| 19,104 1,070 397 | 82,033] 119 dhe adamnainaeal 
C. 9 54,515 0 0|| 260,272 60,606 | 320,878 5,643 40 , 367 19,699 | 255, 169 414 53,088 90, 470 90 , 093 4,093 9,211 7,800 368 | 66,236 15,097 100 462 | 82,263 || 120 ee re 
4 1 oa 99.24] 0 0|| 277,114 35,453 | 312,567 2,887 38,982 30,024 | 240,674 1,894 52, 406 30,430 | 146, 362 3,017 706 5,859 1,340 | 62,948 | 11,260 1,986 369 | 77,903 |} 121 (19) Includes Canadian Ni- 
| 15] 7 52,082 0 0|| 277,778 8,637 | 286,415 9,539 45,201 77,538 | 154,137 1, 320 38,515 34,104 70,875 1,873 | 22 7,428 895 | 39,180} 11,217 997 875 | 53,164 || 122 Seats Some. 1 Mae 
} 3 97, 400 2 1,100 | 243/094 39,822 | 282,916 2; 239 33,784 20,873 | 226,020 3,628 47° 611 87,473 56,714 2,792 | 0 27,802 2,538 | 67,041) 11,428 218 305 | 81,530 || 123 Wese. Peun Seer? ae 
I 606 7 49/385 || 150, 366 13,985 | 164/351 633 13,521 94) 668 55,529 629 7,915 5, 685 37,473 518 0 3,309 910} 6,963 2/005 77 50 | 10,005 | 124 cnagheln, Weer Paae. ae 
| 5 56,649 0 0|| 154,727 2,598 | 157,325 1,399 16, 467 11,838 | 123,464 2,721 22,988 25,010 59, 359 1,048 0 12,338 1,578 | 21,213 3, 428 i 121| 26,451 |] 125 ay due aetna 
| 4] 53,096 0 0|| 148,543 38 | 148,581 343 9,093 3,934] 135,211 328 1,984 3,817 | 128,949 76 0 57 236 | 2,829 1, 157 | 43 14 4,279 || 126 Elcaesic, Ieee Sikadelensiiome 
D | 8] 36,321 2 | 488 29/329 73,553 | 102,882 3, 889 12,450 10, 806 75,737 2,347 14,879 22,107 27,205 1,774 0 7,425 2,601 | 18,627} 4,419] _1, 676 | 39 | 27,362 || 127 Fiecuic:-Laees Lie ae 
159 | 1,657,947 | 19 | 131,941 || 6,767,453 | 871,504 | 7,638,957 86,491 | 958,660 | 1,058,192 | 5,496,946 71,415 | 908,914 | 1,210,633 | 2,867,596 92,810 79,790 |" 265,788 | 57,957 |1,131,787 | 220,876 | 21, 748 | 11,876 |, 444, 244 dc: Benet, Aconcitted Mate 
’ | | land Electric Power, Clarion 
in States | River Power, Youghiogheny 
r Dam 0 0} 1] 704,800 || 3,072,604 0 | 3,072,604 17,176 18,604 | 3,030,219 6,605 0 3,210 1,843 0 0 0 1,552 0 605 | 81 0 2 688 || 128 edie Misawa): ¢ a ies 
H Of 0| 14] 7 349,750 || 1,712,088 1,663 | 1/713,751 21,603 | » 211,257 74,651 | 1,406,240 4,336 66, 982 60,467 | 1,126,996 8,825 | 101,653 36,981 2,920} 75,050) 11,034 1,198 1,279 | 91,481 || 129 dudes Caceeaseamaen Oak 
| 6 61,970 | 29| 178,192]! °692;170| 383,888 | 1/076;058 k 6,534| 158,213 12,055 | °899'256 | w 18,450| 100,809 | 2 744/955 (d) 7,603 19,758 7,681 || w 16,524 | 83,308, 211,105} (dé) | 334 | 111,271 || 130 soe, Buliite Meanden of Meals 
|) 2 612| 13} 105,610]! 717,997 27,394 | 745,391 5,043 89,354 | 397,828 | 253/166 69,563 69,956 50,891 59,351 3,405 0 Q|) 21,787 | 37,103 9,810 93 | 54; 68,847 || 131 cea Mikaela, eae 
| £12 | £114,507 | £10) 142,975 || 514,904 30,864 | 545,768 5,422 72, 230 60,358 | 407,758 9,958 81,468 | 103,291 | 194,612 8,541 0| ke 9,888 5,472 | 109,303 | 18,528 6,327 340 | 139,970 || 132 Ges & Eee ee 
Sa 1| 10,000} 8| 70,950|) 168,004] 281,047] 449,051 62,840 | 74,537 | 55,836 | 255,838 15,347 141,391 0 0} 99,100 0| 7,020 0 5|  368| 7,393 |] 133 Dane kaneis Ramone 
r Co as 2| 43.000 0| 0|| 162,320 17,927 | 180,247 26, 847 1,998 | 151,402 4,115 28, 102 24, 696 83,043 2,380 | _—‘1,827. 7,239 915 | 26,072) 3,966 118 189 | 31,260 | 134 Corp. (40) Compiiaing Wir 
3 | 230,089 | 75 | 1,452,277 | 7,040,087 | 742,783 | 7,782,870 118,618 | 651,042 | 3,632,945 | 3,380,265 || 106,422 | 365,874 | 986,143 | 1,605,393 30,754 | 123,238 | 162,441 | 47,618 | 338,461 | 54,524 7,741 2,566 | 450,910 consin Electric. Power, Wis- 
consin Gas & Electric, 
ates | | 
....|) 10} 479,625 | 49 | — 882,441 || 4,689,287 | 1,368,987 | 6,058,274 68,410 | 1,315,204 | 256,659 | 4,415,293 | 927,814) 508,722 | 638,782 | 2,051,188 | 72,994] 205,856 9,937 || 211,931 | 571,857 | 141,465 4,306 | 583 | 930,142 |} 135 (5) Sabidiae Mleanane 
, Ltd || L 4 | L399,000 | £24} £576,020 || 3,590,755 63,641 | 3,654, 396 0| (723,215 | 397,888 | 2,533,293 || 421,101 | 357,666 |  245°663 | 1,127,263 43,309 | 228,723 | 109,568 |) 43,018 | 433,195 | 61,816 | 24,537 4,900 | 567,466 || 136 and Marinette Light & Trac- 
Nater & Power 3| ° 187'500 6| 440,605 || 1.8847 172 9,895 | 1,894,067 11,111 | 286,801 54,196 | 1,541,959 0| 390,414| 802,893 | 269,291 63,950 0 15,411 0 | 2409098 | a 91,927 | 2 2,260 a 1,024 | 2504, 309 || 137 tien, (OE alain Chee 
0... 3 94,500 | 12] 193,190 || 1,202,704 42,922 | 1,245,626 13,851 | 272,240 33,619 | 925.916 11,808 | 254.224] 245/250 | 352,004 5,582 39, 695 17,353 1| 179,759 | 23,997 615 | 271 | 204,643 || 138 Power & Light. (127) Texas 
Co 0 0} 12] 203,534]) 1,112,013} 104,258 | 1,216,271 41,064 |  169,060| 177,299 | 828,848 14,222 | 138,349] 119,938 | 506,051 6,673 39,534 4,081 | 11,828! 61,421} 10,191 568 | 93 | 84,101 || 139 Plea’ hors 
| , and New Mexico districts. 
3 90,000 7 93,465 || 546,585 | 296,372 | 842,957 2,314} 133,925 7,024 | 699,694 52,752 | 133,780 | 126,684 298,875 13,449 | 48,543 25,611 || 40,973 | 83,986 | 14,232 301 «1,151 | 140,643 || 140 
0 15,000} 12] 100,080]) 624,475 18,594 | 643,069 4,191 91,114| 372,859 | 174,905 12,328 62,462 32,127 65,810 1,595 0 583 3,438 | 27,204 6,778 102 | 85 | 37,607 || 141 ||G Purchased: PRR 992,235 
ing me | 30, 000 4| 219,256]) 592,683 17| 592,700 15,548 | 104,273 | 113,155 | 359,724 0| 137,060 70, 283 84,737 18, 403 25,233 24,008 0 80, 150 | 8, 786 3,050 1,196 | 93,182 }] 142 LIRR 212,172 
gr. Bureau 0 0 2 83,000 || 528,727 0| 528,727 1, 283 33,838 | 493,606 0 0 0 0 0 0 0 0 0 0 0 0 0 0 || 143 
units | 2| 42,500 9,600 |} 253,860 | 248,271 | 502,131 1,128 62,845 82,136 | 356,022 0} 61,831 | y 60,067 | = 227,323 1,463 0 5,338 0| 43,439| y 5,905|2 586 | 649 | 50,579] 144 I No-charge energy enter din 
Bic Utilities | 2 | 34, 000 3} 114,000 |} 432,449 68,959 | 501,408 1,484 76,615 11,914 | 411,395 0 73,589 41,950 | 272,139 7,264 483 15,970 0| 33,685 3,929 982 | 270 | 38,866 || 145 ae ee ee 
Corp 2 8,135 8 48,875 || 240,365 | 179,039 | 419,404 7,759 | 108,329 69,485 | 233,666 47,491 34,247 | d 145,298 (d) 912 0|& 5,718 1,455 | 28,236|d 6,156; (d) | 61| 35,908 || 146 cedeaisdatiheenteiaes 
on 0 | 0 i} 140,400 || 374,176 440 | 374,616 0 20,057 | 259,393 95, 166 0 0 0 95, 166 0 0 0 0 0 0 2 | 0 2 || 147 Be. 
I 99, 000 0 0} 290,946 35,014 | 325,960 3, 860 40,958 2,092 | 279,050 44,620 56,478 61,835 86,930 6,654 15,054 7,479 || 17,054} 69,722| 14,570 148 | 131 | 101,625 || 148 
| 10,000 | 10 21,967 || 156,758} 165,125 | 321,883 4,799 65,643 20,929 | 230,512 15,920 82,439 | 124) 168 0 3,383 1,708 2,894 || 17,268| 54,076| 14,784 0 | 207 | 86,335 || 149 [IZ Line 132 — Includes two 
nesel plants, 2,452; two 
| 0 0 2 45,800 |} 227,045 8,060} 235,105 0 406 | 234,699 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |} 150 leased hydro, 3,600. (136) In- 
L 16 15,111 7 6, 686 59,791 | 154,395 | 214,186 3,031 32,771 7,674} 170,710 746 69,011 25,961 72,089 2,903 0 0 284 | 50,668 8,990 2,835 | 70 | 62,847 || 151 cludes one leased internal 
str 1,000 2 31,000 || 177,453 1,510 | 178,963 15,014 19,650 68,589 75,710 || (P) (P) (P) (P) (P) (P) P 75,710) (P) (P) (P) (P) | P19,780| 19,780 || 152 combustion, 24,250; two 
h 27,000 0 O}} 169,521] —4,164] 165,357 1,134 7,576 366 | 156,281 0) f 5,630 3,398 | 146,383 296 O|k (574) (f) \f 4,682 461 120 | 33 5,296 || 153 leased hydro, 166,800. (151) 
0 | 0 1| X 31,250! 128,530 0| 128,530 0 0| x 128,530 0 0 0 0 0 0 0 0 0 | 0 0 0 | 0 0 || 154 Excluding Coos Bay steam 
| | | | plant leased to California- 
stri - 0 | 0 1 | 15,000 104,003 | 0 104, 003 0 0 104,003 0 0 0 0 0 0 0 0 0 0 0 0 | 0 | 0} 155 Oregon Power. (185) Leased. 
I 31 |\15532,371 | Tea | 3,256, 169 17,386,298 (2,761,335 (20,147,633 195,981 | 3,564,520 "2,896,115 13,488, 144 | 1,548,802 2,365,902 | 2,744,297 |"5,655,249 | 248,830 604,829 | 320,235 | 347, 250 iy 131,178 | 413,987 | 40,412) 30,504 |2,963, 331 
q | | | | M Mainland system only. 
sion of Ontario (g). 25,000 | .45 | &: 958,000 8 6,655,908 | 5/340: 904 | SOREORET ...... nL ovngescen | viccgaeblig | Wepsmuned 9 aint cee Beaten uaes | ca cacaben Dh mi cial Een Bindi xc nce a ca 0 ee 156 
. & Subs. (D)... 0 0} 20 ¥°876,000 || 47540/015 | 113597590 | 5/899'605 24,199 | 397,139 | 801,994 | 4,676,273 5, 487 73,722 | 167,892 | 3,211,225 4,698 16,698 | 91,196,551 || 17,607 95,280 23,997 45 337 | 137,266 || 157 |]O Gross. 
r Cons. & Subs. (D).. 20, 000 5 586,020 || 3,004,133 | 988,917 | 3,993,050 || H 48,505 | 0| 195,548 | 1,363,664 | 2,385,333 2,062} 150,027} 192,822 | 1,890,448 16,456 | 133,518 | 0 2,427 | 226,392 | 36,450 5,963 24| 271,256 {| 158 
an 6,750 17 534,608 || 3,075,088 3,004 | 3,078,092 | 0 42,277 | 1,679,272 | 1,356,543 || ~ 1,038) 12,607] y 9,659 | <1,324,560 1,391 3,586 | 1 3,702 |) w 2,944| 19,132| y 4,187| 2 274 130 | 26,667 1 159 Hh oo. 15:90 eeu: a} 
0 0 1 | 420,000 || 2,445,446 | 199,734 | 2,645,180 0 0 31,750 | 776,327 | 1,837,103 0 0 0 1,837,103 0 | 0 0 0 4 4|| 160 ols. combined; also 
cols. 22-26 combined. 
oo, 0. 0 1 | 200,000 || 1,631,294 0 | 1,631,294 0 0 45,045 99,586 | 1,486,663 0 186 6 0 0 0 1,486,471 0 17 0 1 19 || 161 
se cclacegultesiias es 1 | X 12,000 3 X 251,100 || 776,465 7,019 | 783,484 0 0 84,013 39,329 | "660,142 0} 108,006) 47,131 | 273,112 1,742 32,709:| 197,442 0| 25,030 5,172 1,590 28| 31,820]] 162 |1Q Electric boilers. 
Ltd... 0 0 9| 94,375) 477,522 | 265,308 | 742,830 0 8,784 49,359 0| 684,687 0 33,319 24,673 | 625,075 1,620 0 0} 21,487 4,336 59 18| 25,900 || 163 
_and Subs. (D) (g).....) 3 8,150 .... | 98,000 |} 735,629 01] TIS BEOE o00:.,-05. | o-ccncves | evceecmie | Swwapmang: | bebeevabel \vauedesg 0 -éideg cau okanke cae P-keeanee Eeeesaumiienl | deta lee. ban ced ec 164 : J, 
‘ic System . T 1. T 11,000 2) 111,000} 584,568 19 | 584,587 0 (2) 84,292 7,665 | 492,630 0) 205,103 29,537 | U242,316 15,674 0 0 0| 41,755 2,377 3, 687 6| 47,825 || 165 || 7 Line 73— Includes 250 in- 
| ternal combustion standby. 
y Co., Ltd. (M)......... 1) x 17,500) 5 | x211,325|] 537,674 0| 537,674 82,247 9,708 85,773 9,079 | 350,867 (f) = | f 97,251 68,376 | 173,036 12, 204 0 0} (f) | f 96,925} 15,927 2,804 19} 115,675 || 166 (97) Actual capacity limited 
Gi nk naiied 0 0 4 | 331, 568 0| 331,568 901 0 17,620} 22,997} 290,050 61 344 211 | 289,392 42 0 0 123 | 450 149 16 3 741 || 167 by boilers to 12,500. (112) In- 
Maio case 0 0, 5} 43,865] 177,018] 63,754) 240,772 0|/ 1,288) 36,704] 49,596 | 153, 184 1,055 | 19,733 | 11,226 | 102, 626 3,582 0| 14,962|] 1,673 | 23,286| 4,545 544 121 | 30,169 |] 168 cludes 7 standby plants, 
o., Led 4,000, 2| 12,200|} 90,325 | 133,821) 224,146 0 OW . Pscanens 453 | 223,693 85,129 d 98,717, (a) 620; 12,461 | 26,766 0} 24,388) ¢ 4,513| (@) 250 | 29,151 }] 169 17,420. Wee. Capable ca- 
iission 4.Z (374 14 | Z 76,350 |) 216,305 775 | 217,080 0 10,629 | 42,158 | 164,293) 3) Sf 1,768) SG) 162,430 95 0 of @ lf 4,68] i 5| 4,701 || 170 pacity, 163,496, (122) 1) 
presen 5 X 13,077, 3) X 53,000|} 157,849 3,325 | 161,174 0 973 | 23,878 |  99,872| 36,451 447 5,232) 10,359) 18,931 1,482 0 0 353 | 10,133] 5,550 35 105 | 16,176 }| 171 Capability. (165) Standby. 
Dicndckcieebewseneacates 10,000 2/ 17,000} 104,231 4,124 | 108,355 0 1,591 12,131 125 94,508 0 33 0 0 0 0| 94,475 0 69 0 0 14 83 || 172 
ae: 16) 94,701 93 | 3,541,043 18,149,501 | 3,029,390 21,178,891 | 131,653 | 46,543 | 1,116,158 | 4,992,117 \14,892, 420 10,150 | 792,460 | 660,609 |10, 150, 254 59,606 | 198,972 | 3,020,369 | 25,127 | 589,029 | 107,204 | 15,032) 1,061 | 737,453 Off-peak.. Line 165— In- 
| | | dabei 139,946 off-peak. 
oO 
Ltd. and Subs. (D).. 2 32,240 15 211,873 | 1,119,657 | 28,796 | 1,148, 453 0 21,389 | 371,942 0) 755,122 1,515 | 101,897 49,047 4,353 13,934 80,855 | 503,521 127 | 217,570 | 56,648 49 | 9,032 | 283,426 || 173 ines 
| | 
eet — “| al eee ance bees SUMMARY OF GENERATOR RATING AND OUTPUT OF LARGE UTILITY SYSTEMS acca 
ee 0 0 0 0|| ’ —” 0 (1G 1,204,407 \G 1,204,407 Number of Generating Plants and Generator Rating Energy Ree’d by Purch. Output Gen. P. 
0 0 0 | 0 0 591,545 591,545 No. Cos. All Plants -———Fuel Plants—-—._——Hydro Plants—— Generated (Net) or Interchange Purch. 
0 0 0 | 0 0} 325,533 325,533 Region or System Number Rating, Kw. Number Rating, Kw. Number Rating, Kw. Thous. Kw.-Hr. Thous. Kw.-Hr. Thous. Kw.-Hr. 
0 0 0 | 0 0| 253,862 | 253,862 United States (g)-.-......- 155 1,717 35,584,122 810 24,858,949 907 10,725,173 130,933, 103 17,253, 166 148 , 186, 269 
| ew England.......... 18 203. = 2,553,973 47 1,743,337 156 810, 636 8,152, 190 1,870, 538 10,022,728 
2 180.000 0 0 || 226,206 4,205 | 230,411 ana... 22 296 9,576,134 128 7,742,290 168 1,833, 844 36,016,000 2,985, 272 39,001, 272 
tford R. R. Co 43,000 0 | 0) 104,732 74:795 | 179/527 East North Central..... 28 297 8,505,620 ~—-:133 7,919,148 164 586, 472 31,628, 898 2,190, 650 33,819, 548 
ae 3 41,885 0 | 0 97,014 43. 183 140, 197 West North Central. ... 17 210 2,618,756 130 1,966,041 80 652,715 8, 302, 350 257,174 8,559,524 
0 0 0 | 0 0; 129, 316 129,576 South Atlantic (g)...... 16 144 = 2,186,987 88 1,454,313 56 732,674 7,467,495 2,603, 962 10,071, 457 
Hy 40.000 0 | 0 || 120,869 120’ 869 East South Central. .... 8 76 1,881,858 51 613,413 25 1,268, 445 8,172,332 2,969, 948 11, 142, 280 
| West South Central..... 18 178 1,789,888 159 1,657,947 19 131,941 6,767, 453 871, 504 7,638,957 
0 0 0 0 0} 117,352} 117,352 Mountain... ...i025255 7 98 1,682,366 23 30,089 75 1,452,277 7,040, 087 742, 783 7,782,870 
} 4 74.000 2. L 16,000 80,923 | B 35,593 | 116,516 NS orcs Saspiebick sens 21 215 = 4,788,540 51 1,532,371 164 3,256, 169 17, 386, 298 2,761, 335 20, 147, 633 
& Pacific R. R. Co... 0 0 0 0 0, 115,091 | 115,091 GMI GAY, 5s ovsllivmtveess 17 109 = 3,635,744 = 16 94,701 93 3,541,043 18,149,501 3,029, 390 21,178,891 
or  eeiaanesiiaahine siheemmeseiil IIo sininditardb dice sxe 1 17 244,113 2 32,240 15 211,873 1,119,657 28,796 1, 148, 453 
iiroads . 11 | 988,885 16,000 || 2,444,842 | 3,380,071 | 5,824,913 Railways and Railroads... __13 131,004,885 11 988 , 885 2 16,000 2,444,842 3,380,071 5,824,913 





